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COSMETIC CONTACT LENSES 


\ case of bilateral aneridia was reierred by one of the University Clinics. The 


patient was a boy of about eight who was born without an iris in either eye. As in 
all cases of bilateral aneridia the patient complaine d of photophobia and poor vision, 
and was unhappy about his appearance--which, of course, set him apart from other 
children 


It was decided to try cosmetic contact lenses on the boy. The procedure of fitting 


these lenses is as follows. A mold is made of both eyes and from these molds re gular 


contact lenses are made, incorporating any corrections that are necessary. ‘These 
lenses are worn and adjusted until the patient is comfortable. Due to the lack of 
pupil “stops” the vision may not be all that is desired, but the mechanical wear 
ability must be satisfactory, From these lenses opaque lenses are made, and on each 
lens the iris is painted by hand, leaving the pupillary areas clear. The optics necessary 
to satisty the preseriptions are then ground on the pupillary areas and the lenses are 


ready for use 


With the proper light control as provided for by the painted iris, the vision 


in the case we are deseribing was very much improved. The improvement in appear 
ance was remarkable. To any but a trained optical person, the boy's eyes were normal 


im every way 


Cosmetic contact lenses are also very often indicated where disfiguring burns or 


other accidents have marred the appearance of the patient. The same procedure is 


followed. If no distance correction is needed, the lenses can be ground without 


correction 


An aside here may be interesting. The first known contact lenses were used 
during the French revolution. They were not worn to improve vision but to change 


the color of the wearer's eyes and in so doing act as a disguise 


“Uf it’s a lens problem, let's look at it together” 
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Visual skills of more than 12,000,000 workers have been tested through 
the Bausch & Lomb Occupational Vision Service. Of these, about 42%— 
more than 5,000,000—have been found to be in need of professional eye care. 

Now the same tests of visual performance can be made in your office. 
Use the Bausch & Lomb Professional Ortho-Rater for pre-refractive and 
post-refractive evaluation of the twelve visual skills. And for referred 
Occupational Vision patients it provides objective evidence of improve- 
ment resulting from professional care. 
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A STYLE «+ Large reading area (19 
38 mm) — Suggested for draftsmen, 
artists, proofreaders, cataract cases 


B STYLE « Medium size reading por- 
tion (22 m/m Rd.)—Good general 
purpose lens for salesmen, house 
wives, business and professional 
men 


E STYLE «+ Generous reading (16 « 
32 m/m)—Works well for machine 
shop operators 


K STYLE « Fiat-top reading (comes 
in two sizes—14 4 19 m/m and 16% 
x 22'@ m/m)—Easiest of all styles 
to become accustomed to, unexcelled 
for first wearers and general appli- 
cations 


AL STYLE « Exceptionally large near 
field (33 « 38 msm)—Suwitable for 
calculating and bookkeeping machine 
operators 


You can feel the difference 


THERE’S AN ULTEX 
ONEPIECE BIFOCAL TO SUIT IT 


Whatever your patient’s line . .. bookkeeper, builder, housewife, 
businessman, there are specific demands upon his or her eyes. 
And when bifocals are worn, those demands determine the style 
that will be most comfortable. 

Therein lies one of the big advantages of Ultex Onepiece Bi- 
focals. With Ultex there’s a freedom of lens choice. You're not 
limited to one style. You can prescribe bifocals which are in- 
dividually right. Whatever is needed . . . large near work area or 
small, round or flat-top, you'll find it. You'll also find excellent 
quality, superb performance, real seeing satisfaction. And what's 
more, safety and assurance are yours and the patient’s. You know 
when you have Ultex and Ultex quality for Ultex bifocals are 
identifiable. Just pass your thumb lightly over the inside of the 
lens. You can feel the difference. 
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In aphakic cases... 


after the permanent K 
has been established 


CATAREX 


LENTICULAR CATARACT BIFOCALS 


for a highly satisfactory 
post-operative course 


in cataract cases, use 


“CATAREX temporary 
cataract bifocals! 
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The visual ability ... and often visual comfort as well 
... of cataract patients is influenced by the 
refractionist's choice of a permanent lens. 
Many times, the weight and distortion of ordinary 
cataract bifocals have a negative effect on the 
well-being of the aphakic individual, who must depend 
upon his lenses to provide vital delineation of detail. 
CATAREX ‘D’ Lenticular Cataract Bifocals were 
designed to give vastly superior performance over 
ordinary cataract bifocals in aphakic cases. They 
are light in weight, cosmetically attractive and yet 
provide maximum areas in both distance and near 


fields. Base curve series for CATAREX ‘D’ number 
six, with others available on factory order. 


CATAREX ‘D’ LENTICULAR CATARACT BIFOCALS 


Straight-top segment — 18mm 
Distance portion — 34mm diameter 
Standard additions — 2.50D to 3.50D 
Tint # 1 only 
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More... 


. when you know that every } — 
no matter how simple or complex — is 
thoroughly amalyzed, every lens is 
checked, tested, and inspected over and 
over again before it leaves a BENSON 


laboratory . . . at ne additional cost. 


More... 


. when you consider the quality of 


material BENSON puts into each pre- 
scription — whether it be a tough 
+20.00 sph. on a —15.00 cyl. in a 
bifocal, or simply a low compound. 
BENSON OPTICAL has never used a 


second quality lens. 


And More... 


. when you realize that 42 years of 


continuous BENSON research and study 
have brought the very latest improve- 
ments in modern I} methods into 
BENSON laboratories — designed, 
equipped, and staffed to meet the 
everyday, as well as special, needs of 
the most discriminating doctors dedi- 


cated to good eye care. 


That's why the name “Benson” has come to stand for quality and precision in ophthalmic optical production. 


We invite your inquiries. 


Since 1913 Executive Offices * Minneapolis 2, Minn. 


CHACON 


COMPLETE LABORATORIES CONVENIENTLY LOCATED IN Upper MipWest CITIES 


— 
m™ More for your R Dollar... from BENSON | 
| | 
| f 
a 
| J 
7 
| 
| 
/ | 
m4 
4 4 
| 
7 
3 
| 


dles 


nee 


vith mic 


| 


Conover- Spaeth’ 
MAGNETIC CAMPIMETER 


*EDMUND B. SPAETH, M.D. 
PHILADELPHIA, PA. 


This new precision instrument gives 
accurate determinations and correct 
contiguration of the visual field with 
great savings of time and effort 
The Conover -Spaeth Campimeter 
is 24” square. It is placed on a table 
with the patient seated in front, his 
eye positioned 10" from the central 
fixation point. The operator, stand- 
ing behind the screen, facing the 
patient and looking directly into the 
patient's eye, is able to detect the 
slightest wavering. The test object is 
introduced to the visual field from a 
“Concealment Circle’ and is con- 
trolled by a magnet from the back of 


the campimeter. The patient is not 


able to anticipate or even Rucss on 


which radius or from which side, 
rightor left, the test object will appear. 

This assures accuracy and elimi- 
nates time-consuming rechecking 

The back of the campimeter is 
clearly marked in degrees of the 
circle and angles of vision to con- 
form to the standard Berens chart. 
Each radius tested is immediately 
entered on the chart . . . No markers 
to be placed or removed, 

The time saved in each examina- 
tion creates Opportunities for more 


“thelds’’ or other office work. 


vABSOLUTE ACCURACY 
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MANUFACTURER AND GENERAL DISTRIBUTOR 
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Eye care in the Post, 
eye wear in Vogue... 
influencing over 16 million 
readers in a twin appeal 
to bring more patients 
under your care. 
Better Vision Institute, Inc., 


630 Fifth Avenue, 
New York 20, N. Y. 


Support the 
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IN CYCLOPLEGIA... 


CYCLOGYL 


HYDROCHLORIDE 
brand of cyclopentolate hydrochloride 


SAVES TIME 


... for you... with rapid onset of action 
.. . for your patients . . . with rapid recovery 


“Cyclopentolate hydrochloride . . . produces a rapid [30 to 60 minutes], intense cycloplegia and 
mydriasis of moderate duration . . . and is effective in highly pigmented irises and for persons of 
all ages.” New and Nonofficial Remedies, Philadelphia, J]. B. Lippincott Company, 1954, p. 189 


Cyclogyl has shown outstanding qualities in 1035 cases.' 


(Incorporates work of 11 previous investigators) 


( Dosage and Administration Diopters of Residual Spontaneous Recovery 
ompound 
(drops) Accommodation in he 
Cyclogyl 0.5% 2 1.10 
Homatropine 20% 2.00 ‘8 

* Successive drops at hve minute incervals Recovery ame reduced to six hours after one percent pilocarpine 
1. Gordon, D. M., and Ehrenberg, M. H.: Am. J]. Ophth. 48-831 (Dec.) 1954 


“the chief handicap of maximum cycloplegia, namely its incapacitating effect, is minimized 
Gettes, B. C.: A.M.A. Arch. Opbth. $1:467 (Apr.) 1954 


i 


Cyclogyl, “by virtue of its brevity, rapidity of action, and consistent depth of cycloplegia, will be 


{a drug of choice) for routine refraction . . .” Ebriich, L. H.: New York J. Med. 53:3015 (Dec. 15) 1953 


Dosage: Supplied: 

Cycloplegia — One drop 1.0%, in each eye (or two drops of Sterile ophthalmic solution in Gifford’s Buffer (pH 6.0) 
0.5%) produces maximal cycloplegia in 40-60 minutes. Re 0.5 Solution 15 cc Dropper Boules 

covery ume is normally 4.12 hours spontaneously. Pilocarpine 1.0% Solution — 15 cc Dropper Bortles 
reduces recovery ame. In deeply pigmented eyes, 2 drops of 2 « Dropper Boctles 
1.0% in each eye, instilled 10 minutes apart, achieves satisfac 

tory cycloplegia in 98D of cases 


Mydriasis — One or two drops of 0.5% ia each eye Schioffedin & Ce Since 1794 


Samples and Literature on request Pharmaceutical and Research Laboratories 
New York 3, N. Y. 
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She act o upon the 


Visual Appara lus 


JAMES HAMILTON DOGGART, M.A.,M.D., F.R.C.S., 
London 


Boxing devotees are no exception to the 
rule that men can always evolve a set of 
reasons to justify their favorite pleasure ; 
and even if their arguments be exposed as 
fallacies, those who love a fight will readily 
produce alternative pleas to support their 
we look at some of the con 


craze sefore 


ventional arguments for boxing, let it— be 
emphasized that many of us possess firsthand 
evidence against Haislet’s contention that the 
sport is not dangerous. “The injuries that 
do occur,” he says, “are minor and are not 


serious’ (my italics) \ccording to him, 
there are ‘“‘no permanent scars or injuries” 
(my italics again). Anyone who can believe 
those statements in defiance of the facts has 
no right to despise an ostrich for burying his 


The 


records of eyes 


head in the sand literature contains 


many wrecked by boxing, 


and we must also remember that the eves and 


their adnexa, though necessary for vision, 


are nevertheless incapable of appreciating 


images or making visual judgments. The act 


of seeing is mediated by almost inconcetvably 


complicated cells fibers 


extending 
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through that organ which every boxer’s op 
ponent strives to knock out of action 

Battles with fists are in many men’s minds 
hallowed by their youthful recollections, The 
thought of a bully being thrashed by some 
chivalrous rescuer often sets a boy's heart 
aglow, and probably at some stage in his de 
velopment he will have devoured stories of 
the ring. lor more than half a century juve 
nile magazines have catered to this demand 
on a large scale, and among the popular 
boxing novelists of this century were Conan 
Doyle, Jack London, and Jeffrey Farnol 

(one of the earliest descriptions of a cad 
being routed can be found in that enchant 
ing epic “The Odyssey,” composed for recital 
Oddys 


returning to his own palace in the guise of a 


by bards nearly 3000 years ago seus 


beggar, was rudely threatened by Arnaeus 


\ hen 


terms, 


(nicknamed Irus) (idysseus an 


swered him in manly \rnaeus be 


came even more offensive, much to the de 
scented a 


light of Venelope’s suitors, who 


battle. They decided that the two begyars 


must settle the issue with fists, and it was 


agreed that the victor’s prize should be one 
of the stuffed goat paunches roasting by the 
vas in two minds whether, 


fire. (idysseus 


as Lawrence of Arabia puts it in his trans 

lation, “to smite the other so starkly that life 
would leave him where he fell, or to tap him 
gently and just stretch him out, On the whole 
the gentle way seemed right, to save himself 
from too close notice by the Achaeans. So 
when they put up their hands and Irus hit 
at his only hooked 


right shoulder, Odysseus 


the ear and crushed 
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him to the neck under 


the bones inward, so that blood gushed pur 
ple from his lips and with a shriek he fell in 
the dust, biting the ground and drumming 
with his feet. The suitor lords flung up their 
hands and died of laughing; but Odysseus 
took him by the leg and dragged him through 
the entrance, across the yard and to the outer- 
gate, where he propped him with his back 
against the precinet-fence and his beggar’s 
crutch between his hands, remarking bitterly, 
‘Sit there and play bogy to the dogs and 
pigs: but unless you want a worse beating 
never again set up your silly self as beggar 
king.’ ” Odysseus’ punch was surely as dev 
astating as anything recorded of Rocky 
Marciano 

(ther vivid descriptions of fisticuffs will 
he found in the work of Hazlitt, the essayist, 
and of George Borrow, who was himself a 
keen performer with the gloves ; and it seems 
clear that champion fighters throughout the 
19th century were as high in public favor as 
they are today, although the methods of at 
taining publicity were different. Gentleman 
Jackson, who remained in the forefront of 
boxing for years, was a friend of Lord Byron, 
and all the bucks of the sporting world came 
to his sparring rooms in Bond Street. An- 
other great figure was Bendigo, of Notting- 
ham, a triplet and the youngest of 21 chil 
dren. From the age of 21, when he became a 
prizefighter, until he retired in his 40th year, 
he never lost a fight, although nearly all his 
opponents were taller and heavier than he 
was, Hle sometimes maddened them by his 
laughter and antics, and would even turn a 
somersault after some particularly telling 
punch, More than one of his fights went on 
for over two hours in blazing sunshine, and 
twice he won in the 93d round, Bendigo’s 
lame spread so far that a town was named 
after him in Australia. On retiring from the 
ring, alas, he took to drinking and political 
brawls, and often found himself in’ prison 

During his last spell of imprisonment Ben 
digo was converted to religion. He became 
an enthusiastic preacher, and sat on the plat 
form with another Nottingham man, Gen 
eral Booth, of the Salvation Army. Extracts 
from his talk at the London Cabman's Mis 
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sion Hall bear the stamp of a Buchmanite 
testimony. For instance, he said: “It’s two 
years since Jesus came to me, and had a bout 
with me, and I can tell you he licked me in 
the first round. He got me down on my 
knees in the first round and there I found 
grace.” At one revivalist meeting in a 
crowed hall, some roughs kept on jeering, 
and Conan Doyle has memorably recorded 
the shambles that ensued. 
He vaulted from the pulpit like a tiger from a den, 
They say it was a lovely sight to see him floor his 
men ; 
Right and left, and left and right, straight and true 
and hard, 
Till the Ebenezer Chapel looked more like a knack- 
er’s yard 
Platt was standin’ on his back and lookin’ at his toes 
Solly Jones of Perry Bar was feelin’ for his nose, 
Connor of the Bull Ring had all that he could do 
Rakin’ for his ivories that lay about the pew 


Many people wonder how the old pugilists 
were able to endure‘their mutual battering 
for 90 rounds and more without the boon 
of gloves. The answer is simple. Gloves are 
a safeguard for the striker, not the victim 
The old champion’s stance, as exemplified 
by Richard Humphreys, shows that their 
contests were essentially slugging matches. 
If they had known how to put all their weight 
into a properly timed blow on the jaw, their 
metacarpals would soon have been reduced 
to pulp. One gloved punch by a modern 
expert would send them spinning if it were 
to hit the proper place half an inch to either 
side of the mandibular symphysis, from 
which area a shock is conveyed to the oto- 
cyst. Such a blow, as Sherrington '® (1947) 
remarked, “reduces in a moment a vigorous 
athlete to an unstrung bulk of flesh whose 
weight alone determines its attitude, if indeed 
a reactionless man can be described as pos 
sessing attitude at all.” At Jersey City, in 
1921, Carpentier, whose right-hand punch 
had floored all his European rivals, nearly 
knocked out Dempsey in the second round, 
but perhaps the blow fell a fraction wide of 
the vital spot, or perhaps Dempsey was saved 
by those extra layers of jaw muscle which 
he had assiduously cultivated by the chewing 
of resin gum. Be that as it may, the impact 
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broke Carpentier’s right thumb in spite of 
the gloves, and Dempsey dispatched him two 
rounds later 

sefore we part from the warriors of by- 
gone days, let us salute the most picturesque 
of them all, John L. Sullivan, the Strong Boy 
of Boston, a formidable champion who once 
pounded Jake Kilrain for 75 rounds. Theo- 
dore Dreiser vividly describes Sullivan in 
retirement, red-faced, overdressed, be- 
jeweled, lolling in the midst of champagne 
buckets and cigar boxes, surrounded by the 
most degraded of local sports and politicians 
But there was something about Sullivan, 
even in the days of his decline, so that 
Dreiser had to end by saying, “I adored 
him.” Then, again, a writer who quoted 
some correspondent’s description of Sullivan 
as “a son of a bitch of the first water, if he 
ever drank any,” went on to point out that 
Sullivan, nevertheless, was a god and that 


he was adored. 


THER VINDICATION OF BOXING 


When people offer reasons in justification 
of boxing, they usually assume, or pretend 
the risk of 
and physical damage is negligible. 


to assume, that serious mental 
Some of 
them carry wishful thinking a stage further 
and persuade themselves that the fair-haired 
stripling with right on his side will usually 
beat the bulky 


sorts to 


ruffian even if the latter re- 
Many 
proclaim the usefulness of boxing knowledge 


foul methods. people also 
as a means of defense against blackguards 
and slubberdegullions, but, unfortunately, the 
efficient thug does not stand facing his in 
tended victim in a good light, waiting to be 
hit on the side of the chin. If his fists come 
into the picture at all, they will be buttressed 
with knuckle dusters; but probably he will 
use a knife, a revolver, or at least a spanner 
Moreover, jujitsu) experts and trained 
wrestlers without adventitious weapons can 
soon put a boxer out of action. Perhaps the 


most curious argument ever advanced in 


favor of fisticuffs is that of George Borrow 
In his gypsy book “The Romany Rye’ he 
calls it 


“a fine, manly English art, and a 


great defense against l’opery,”” but of course 
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he lived in the days when almost every dis- 
pute was assessed in relation to theology 

Extremists have maintained that a certain 
amount of ocular damage does not matter, 
because defective sight is not incompatible 
with prowess in the ring. Did not Slugger 
White's artificial eye pop out on the floor 
while he was being medically examined be- 
fore a fight in San Francisco? And what 
about the Boston Tar Baby, Sam Langford ? 


Vision in his right eye was far below 
normal when the other eye went blind in 
1917, but he went on fighting until one day 
in 1924, when he was observed wandering 
vaguely about the ring looking for the op 
ponent he had knocked down, It is astonish- 
ing how much sporting achievement stands 
to the credit of partially sighted, and even 
of blind, people. There was Charles Boswell, 
the blind golfer, who played 18 holes in 82 
strokes at Birmingham, Ala.; and Don Mor- 
gan, who stroked one of the Cornell crews 
alter losing the sight of both eyes. Wrestling 
championships have been won by blind com 
petitors, and recently Sid Sileock, a totally 
blind ex-serviceman, became bowls champion 
of the Club 


\ustralia. There is no doubt that some peo- 


Terralba near Newcastle, in 
ple redouble their efforts under the spur of 
a disability. Ben Hogan had the guts to win 
the American Open Golf Championship in 
the year following an accident, in which he 
sustained a crushed shoulder, leg fractures, 
crushed pelvis, and pulmonary embolus, 
Walter Davis, of Texas, who high-jumped 
6 ft. 114% in., caught poliomyelitis in child- 
So did Tenley 


on to win the world figure-skating champion 


hood \lbright, but she went 


ship. Let us by all means pay tribute to those 
who have the courage to overcome physi al 
handicaps, but still it remains true that the 
scales are heavily weighted against any man 
embarking upon a fight without the faculty 
of clear vision 

Hlumor is a useful brush for whitewashing 
the ring. Boxing fans gleefully fasten upon 


items of damage arising in the course of 


more sedate pastimes. Suppose that a boxer 
is flipped on the eye by a Ving-pong ball 


“Oh ves,” they will say, wagging their heads 
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in mock solemnity, “he'd much better have 


tuck to boxing. It’s so much safer.” Then 
they collect amusing examples of players be 
ing accidentally hit on the head by a croquet 
mallet or knocked unconscious on the tennis 
court. Football supplies them with more 
solid ammunition, because there 1s undoubt 
edly a long list of injuries produced by this 
game, even if we exclude damage arising 
from foul play. In this connection, however, 
we should remember three things. Il irst, the 
number of footballers vastly exceeds the com- 
bined total of amateur and professional box- 
ers. Secondly, the rules of football forbid 
any deliberate infliction of injury, whereas 
the prime object of boxing is to knock your 
opponent unconscious. Thirdly, the damage 
sustained at football, even if it be permanent, 
is far more likely to be located in the limbs 
than in the head. From time to time foot- 
hallers are concussed, and very rarely there 
has been a death; but this game creates no 
genuine counterpart to the slap-happy vet- 
erans of the ring. 

Clearly there is some truth in the conten 
tion that boxing promotes endurance, quick 
footedness, and muscular development. On 
the other hand, many other forms of sport 
offer the same or greater benefits without 
the disadvantages inherent in pugilism, One 
objectionable feature of boxing is that it 
tends to develop the upper half of the body 
out of proportion to the lower. Furthermore, 
the intensive bouts of exercise, together with 
drastic, rapid alterations in weight necessi 
tated by an impending fight, often drive box 
ers to fling up the sponge and abandon 
asceticism as soon as they go out to grass 
Although there are several noteworthy ex 
amples to the contrary, it is evident that 
retired boxers are only too liable to say 

We have already seen that the art of box 
ing does not qualify a man to protect others 
or himself trom jujitsu exponents or efh 
cient thugs. Nor should boxing be count 
nanced as a form of exercise if in fact it en 
tails unreasonable risks. ‘To what extent can 
the hazards be lessened by medical control 
Romino® (1949) suggested equality of 


matching, medical records of each fight, and 
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prohibition of boxers from fights within three 
months of their having been knocked out 
\lbaugh ' (1952) points out that the State 
of California will not grant a boxing license 
without general and ocular examination by a 
physician; and the licensee must afterward 
submit to reexamination annually, as well 
as on other necessary occasions. Licenses 
are no longer granted to one-eyed boxers, or 
to those suffering from defective sight and 
ocular disease. Moreover, the referees have 
instructions to stop a fight as soon as it Is 
manifest that one of the combatants 1s hope- 
lessly outclassed. Similarly, the British 
Board of Control has evolved a set of pre 
cautionary rules and instructions, as set forth 
by Graham * (1955). Such measures have 
no doubt mitigated the crudities of the old 
system, or lack of system; but there is no 
real safeguard against a series of scientifically 
planned blows alighting time after time upon 
the most vulnerable regions of the head and 
face. Incidentally, we shall see that fists are 
not the only instruments of destruction in a 
boxing contest 


KANGE OF BOXING INJURIES 


Head collisions between two boxers some 
times decide the issue of a fight, and there 
is evidence to show that this method of 
wounding an opponent may be deliberate 
Referees cannot always be sure, during a 
whirlwind of close in-fighting, whether any 
particular collision was the effect of a butt. 
(Ine consequence 1s that an insecure scar 
upon the eyebrow may be reopened, and so 
vision is obscured by a stream of blood flow 
ing down the victim’s face. Sometimes the 
results are more serious, because one of the 
combatants may be bumped on the thinnest 
part of his cranium while the other receives 
the impact on relatively dense bone. 

\nother menace to a boxer’s skull is the 
floor. Kaplan and Browder ® (1954) have 
recorded the results of postmortem examina 
tions upon tive boxers killed in the New 
York district, and in each instance they 
ascribed death to contusion and laceration of 
the frontotemporal region of the brain from 
a fall on the occiput With the object of 
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risks, 


have put rubber and other forms of resilient 


minimizing such boxing authorities 
material under the floor canvas, and a spe 


cial type of flooring de signed by Cornell 
University is being tried elsewhere. It seems 
improbable, however, that fatalities will be 
altogether prevented, because, when punches 
are rained in quick succession, more than 
one of them may strike an already uncon 
scious man, who thereupon pitches heavily 
onto the floor 

Derangement of the visual apparatus from 
boxing may conveniently be divided into (1) 


(2) 


ocular damage ; injuries to neighboring 
structures, including the ocular adnexa, and 
(3) lesions of the visual pathways and other 


parts of the brain 


1. Ocutar DAMAGE 


One important asset to a boxer is a pair 
of well-formed orbital margins, but his eyes 
are nevertheless liable to be damaged by 
blows falling tangentially upon the cornea 
from a downward and outward direction, 
where the orbital cavity is at its shallowest 
Moreover, the thumb of a boxing glove can 
easily impinge upon the eyes even if they be 
deeply set; hence boxing is particularly dan 
gerous for myopes, because their eyes are 
not only more prominent but more vulnerable 
than those of the average emmetrope 

(a) Lesions of the Outer E-ye.—Conjune 


tival hemorrhages are not in themselves ot 
much importance, but they may, of course, 
be accompanied by damage to other struc 
Any or all of the corneal layers may 


heal 


eventfully, but larger ones are liable to in 


tures 


be injured. Small abrasions may un 


fection; and the resulting ulcers will some 


times leave dense opacity in their train 


Edema and striate opacity of the substantia 
propria have been repeatedly observed, and 
Descemet’s membrane may be folded or rup 
tured. Scleral rupture is another serious 
possibility to be borne in mind, because it 
can at first be masked by conjunctival hemor 
rhage, and will commonly be associated with 
damage to the inner eye. 


cur in bewildering variety 


Lesions of the Inner Ive These o¢ 


Hyphema often 


APP. 


{RATUS 


arises from iris hemorrhage and will at first 


preclude detailed inspection ot the fundus 
The iris itself may display single or multiple 
ruptures of the pupillary margin, with or 
without implication of the sphincter mus« le; 
or its cihary be partly torn 


margin may 


across to produce an inidodialysis. (Jeccasion 
ally the whole peripheral attachment of the 
iris gives way, and the retracted ball of uveal 
tissue is later seen lying free in the anterior 
chamber. Interference with the ciliary body 
is presumably the explanation for that per 
sistent hypotony which has been detected in 
some boxers, and sometimes an insidious 
iridocyclitis supervenes, The worst cases ad 
vance relentlessly to a state of phthisis bulbi 
(Occasionally a lesion of the ciliary body 1s 
limited to its muscle; whence follows paral 
The 
subluxated or totally dislocated, and cataract 


ysis of accommodation lens may be 


In this connection, it must 
the full effect of 
concussion may be delayed for months or 


is not uncommon 
be remembered that lens 
Thus, eyes apparently undamaged 
fact 


years 


may in have sustained stresses which 


will betray themselves after a lag. Cataract 
may also emerge as a complication of cyclitis 
in an eye damaged by boxing 

Hemorrhage into the vitreous may be de 
rived from the anterior or the posterior seg 
ment of the globe or from both. In all except 
very severe cases, absorption tends at first to 


he complete, but repeated hemorrhages en 


courage the deposition of those fibrous 
strands which perhaps herald retinitis pro 
liferans. Retinal detachment is one of the 


most dreaded consequences of boxing, and a 
number of bilateral cases are recorded in the 
literature. Here it must be emphasized that 
the chances of permanent reposition by surgi 
cal treatment are much less than they 


are 


other types of juvenile detachment, Among 


those who have testified to this effect 1s Al 
baugh.’ Operation was considered fea ible 


in only 5 out of his series of 29 retinal de 


tachments due to boxing, and even among 


these 5. relatively favorable, cases, only one 


retina was successfully reattached. Cystic 


and pigmentary changes at the macula are 


another tragic outcome of blows the 


upon 
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eyes, and retinal hemorrhages are commoner 
than many people realize. 

Choroidal hemorrhages are even more de- 
structive, and almost certainly originate those 
irregularly shaped, mottled, raised areas of 
degeneration which are so ophthalmoscopi- 
cally conspicuous in the seasoned pugilist. 
Whenever we see a bruiser with a pair of 
cauliflower ears, let us be on the lookout 
for cauliflower choroids. These multiple fun- 
dus lesions account for many a boxer’s defec- 


tive visual acuity. Then, again, a choroidal 
the 
atrophy is another possible fundus finding. 


rupture may involve macula. Optic 
\vulsion of the optic nerve can produce com- 
plete atrophy, and so can hemorrhage into 
the nerve sheaths. Partial consecutive atrophy 
is a sequel of repeated traumatic hemorrhage, 
especially from the choroid. 

Recurrent congestive glaucoma is another 
potential danger for a man exposed to re- 
peated blows upon the eyes, and this condi- 
tion may produce a blind, painful eye ; but it 
is abundantly clear that, for every trouble- 
some eye which has to be removed, several 
remain as nonfunctioning, though painless, 
vestiges, and in many others vision is per- 


manently curtailed. 


2. Injures TO NEIGHBORING STRUCTURES, 


INCLUDING THE OcuLAR ADNEXA 


Diffuse thickening of the bone along the 
orbital margins is not uncommonly evident 
in ring veterans. Localized hyperostoses have 
also been found encroaching upon the orbital 
\ny of the bones that form the orbit 
the 
maxilla, malar, and lacrimal bones. Orbital 


cavity 
may be fractured, especially ethmoid, 
emphysema is apt to arise when the accessory 
air cells, especially those of the ethmoid, are 
involved in a fracture; and obstruction of 
the nasolacrimal duct is one of the compli- 
cations of a broken nose, The lacrimal gland 
itself may suffer damage, and another pos 
sible source of deranged lacrimal function 
is injury to a canaliculus. Stallard'' (1951) 
reported severance of the left superior and 
inferior lacrimal canaliculi from a punch 
landed in amateur army boxing. Conjunctivo- 
had to be 


dacryocystostomy performed 
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Bruising of the eyelids constitutes an ordi- 
nary “black eye,” and is not usually serious, 
but sometimes ptosis occurs from damage 
to the levator palpebrae superioris. 

Any of the extraocular muscles may be 
implicated, but the superior and inferior 
obliques are the most directly vulnerable be- 
cause they so nearly approach the anterior 
margin of the orbit. Even in the absence of 
direct muscular injury, e. g., laceration, the 
action of the recti muscles, as well as that 
of the obliques, may be impeded by connec- 
tive tissue developing after repeated hemor- 
rhage into the orbit. It will be remembered 
that most of the interstices between the orbi- 
tal structures are filled with fat, a tissue slow 
to absorb effused fluid ; and absorption tends 
to be progressively slowed if these orbital 
hemorrhages keep on recurring. Limitation 
of movement in one or more directions, and 
sometimes in all directions, has accordingly 
heen registered in many boxers. (Operations 
undertaken with the object of improving 
ocular motility in such cases are apt to be 
frustrated by adhesions which obscure the 
anatomical landmarks normally encountered 
in this cavity. 

Divergent squint is often manifest when 
one eye has been rendered blind or grossly 
defective ; and high degrees of exophoria have 
heen recorded even among those with equal 
vision in the two eyes. In some countries 
boxers suffering from diplopia are banned 
from official matches, but we have to re- 
member that the ocular muscle balance can 
he seriously deranged even in a patient not 


It 


playfully suggested that diplopia may stimu- 


complaining of double vision has been 
late a boxer to punch harder in the hope of 
knocking out two opponents with one blow, 
but Whiting’s '* (1951) patient, Bill Softly, 
was assuredly handicapped by reduplication 
“Yes,” he said, “I 
chaps in the ring and IT hit the one that 


of his images see two 


isn't 
there and the one that ts there hits me.” 


3. LESIONS OF 


Vist 


PARTS OF 


rHe AL PATHWAY AND OTHER 


THE BRaIn 
When physiologists first succeeded in map- 
ping out the different regions of the brain, 
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it was confidently supposed that sooner or 
later every part would be accorded a precise 
function, and that all localized lesions would 
elicit a calculable defect. These hopes have 
been tempered by modern knowledge. Ex- 
perimental and clinical studies have shown 
that the 


hemispheres may be lost without any ob- 


substantial portions of cerebral 
vious loss of efficiency. Thus, people who 
have sustained a severe head injury, in 
cluding skull fracture and laceration of the 
brain, are sometimes able to resume their 
family life and their jobs as though the 
accident had never occurred. It seems clear 
that certain parts of the brain are adaptable. 
That is to say, they can take over the func- 
tion of a damaged area. This flexible arrange- 
ment is not, of course, applicable to all re- 
gions, but it does mean that most human 
beings possess reserve cerebral tissue in large 
measure, enabling them to withstand limited 
injury. Nevertheless, they are more vulner- 
able after such damage to the brain. Sym- 
onds (1941) emphasized thar a patient 
who has made an apparently complete re 
covery may afterward react with dispropor- 


tionate intensity to a much slighter head 


injury, because he has already, so to speak, 


taken up his slack, or drawn on his reserves 


Symonds’ clear exposition of latent im- 
pairment of the brain is amply illustrated by 
many a boxer’s career. There are many gra 
dations of traumatic encephalopathy before a 
man reaches the state of complete punch 
drunkenness, and it has now been shown that 
hemorrhage and reactive fibrosis of the brain 
are evoked by relatively slight blows upon 
the (1953) 


vivid account of a 26-year-old miner whose 


head. Taylor ** has written a 


personality showed appalling changes within 
a few years of his entering the professional 
ring He became egocentric, garrulous 
boastful, and paranoid, and entered a mental 
hospital after threatening his wife with a 
carving knife. After six months’ sedation and 
rehabilitation he was able to leave hospital 
hut was fit only for unskilled labor. He had 
residual 


amnesia concerning weeks at the 
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time of his last two fights, and the electro- 
encephalogram showed reduced activity on 
all leads 

(seneralization on the score of an isolated 
case would be wrong, but in fact the litera- 
ture contains numerous accounts similar to 
that of Taylor. Winterstein '® (1937) made 
a clinical study of professional boxers at 
(suy’s Hospital and found many instances of 
slurred speech, vacant gaze, disordered equi 
librium, poor memory, low intelligence, para- 
noia, and garrulous euphoria. Similar hall- 
marks of traumatic encephalopathy are men- 
tioned by Parker (1934), and Maitland ' 
(1928) estimated that nearly half of the 
regular professional boxers displayed a brain 
defect sooner or later, One of the most com- 
prehensive studies was made by Carroll # 
(1936), 


boxers, 


who not only examined numerous 
but also frequented their training 
quarters and talked with sporting journalists, 
He paints an unforgettable picture of the 
typical sturdy young fighter who goes in for 
gymnasium training interspersed with per 
haps 30 to 40 short amateur contests, Granted 
a modicum of success, he turns professional 
and will probably fight several dozen times 
during the next few years. Unless he can 
develop that degree of skill and nimbleness 


which only a small minority can achieve, he 


‘ 


will then begin to “soften up.”” One sign of 
general neuronic deterioration is reduced tol 
erance to head blows His defense becomes 
less effective, and his punches are less well 
timed tjoxinyg journalists are apt to write 
with pained surprise about the poor showing 
made in some particular fight by a hitherto 
stout-hearted pugilist. If only they would 
facts the 


anatomy and physiology of the brain, the 


learn a few elementary about 


explanation would readily setter 


still 


emerge 
let them attend a few postmortem ex 
aminations upon those who succumb to box 
ing, so that they can see what havoc may be 
wrought upon the lobes of a repeatedly ham 


mered brain 


(Gaene Tunney got out before it 


late. In the course of a training bout he was 


was too 


punched into a mental twilight for three days 


and that incident made him determine to 
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leave the ring. Carroll * quotes him as saying 
“Tl wanted to leave the game that had threat 
ened my sanity before | met with an accident 
ina real fight with 6-ounce gloves that would 
permanently hurt my brain.” These words 
were uttered not by a weakling or a coward 
They were the words of a man who twice 
defeated the redoubtable Dempsey and stood 
up round after round to fearful punishment 
from Harry Greb. Tunney’s decision should 
he more widely proclaimed, because even the 
most fanatical of boxing zealots will find his 
words hard to explain away 

Although the anatomy of the visual path 
way has been established by countless histo- 
logical demonstrations and verified by ele 
troencephalography, we should always bear 
in nwand that many other parts of the brain 
are concerned with visual interpretation and 
spatial judgments, Therefore a boxer'’s power 
to use his eyes effectively can run to seed 
without there being any demonstrable ocular 
lesion or any interruption of the visual fibers 
We know that repeated blows on the head 
make for fibrous strangulation of nerve cells 
and dendrites, but there are several other 
important ways in which the brain may be 
jeopardized. In the first place, the pons and 
medulla may be nipped over the tentorium 
when an extra punch bends the cervical spine 
of a semiconscious boxer with relaxed mus- 
cles. Secondly, deposits of sear tissue can 
interfere with the circulation of cerebrospinal 
fluid, as well as destroy neurones. Thirdly, 
there is a risk of subdural or subarachnoid 
hemorrhage 


MAIN CONCLUSIONS ABOUT BOXING, 
AMATEUR AND PROFESSIONAT 


Many people suppose that the major haz 
ards of boxing are confined to professionals 
They admit that the careerist boxer is in 
grave danger, especially if he continues to 
fight after the age of 30, but they maintain 
that amateur boxing is practically safe. They 
should consult the writings of Jokl * (1941), 
who has been an authority on this subject for 


many years. Macular lesions, retinal detach 
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ments, and other serious ocular lesions have 
been noted by Jokl and many others in early- 
teen-age boys. Young adults have died of 
middle meningeal hemorrhage after relatively 
slight blows on the head, and others have 
suffered lasting brain damage 

In recording the verdict of death by mis 
adventure upon a French boxer who died 
two days after being defeated in a flyweight 
championship, a London coroner (1952) 
said: “I am sure every precaution was, and 
is, taken in these fights.” A postmortem 
examination had shown that a small vein be- 
tween the brain and the skull was ruptured, 
but it is likely that routine medical testing 
hefore the fight could have revealed his liabil- 
ity to this fatal accident ? The coroner’s words 
were no doubt justified as a means of con- 
soling the near relations, but from other 
standpoints they could only be self-deception, 
or else a piece of official “soft soap.” 

If all boxers before every contest were sub- 
mitted to thorough clinical examination, to- 
gether with elaborate laboratory, radio- 
graphic, ophthalmoscopic, and other special 
investigations, and if all these precautionary 
tests were to yield negative results, the boxer 
might still be damaged for life or fatally 
injured in the first round. Admittedly, medi 
cal supervision can pick out various unequi 
vocal defects, and exclude from championship 
fighting the manifest cripples and morons, 
but it cannot alter the anatomy of the human 
skull or lessen the delicacy of those organs 
which subserve our highest faculties. All 
medically qualified people have had the op 
portunity to dissect the head and neck. These 
are not the only targets for disabling blows, 
but we know that they are the most impor 
tant, because they contain the seat of intelli 
gence, together with a most fragile set of 
sense organs, a sequence of delicate nerves, 
and a number of other structures nourished 
by richly anastomosing blood vessels. The 
very thought of setting out to smash all this 
artistry with fists is sacrilege, not sport, and 
it behooves us to speak out against such 


barbarism. 
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IMPACT OF BOXING ON VISUAI 


( 1936) 


“that no head blow is taken with impunity, 


“It is probable,” says Carroll ? 


and that each knock-out causes definite and 


irreparable damage. If such trauma is re- 


peated for a long enough period it is inevi 


table that nerve-cell insufficiency will develop 


ultimately, and the victim will become punch 


drunk.” Listen also to the of 


(1955), who has attended more than 


testimony 
Laurie 
2,000 bouts as medical officer to a prominent 
amateur boxing club in Glasgow: “Far from 
being a useful and justifiable sport, amateur 
dangerous, and often brutal, 


boxing is a 


happening.” He goes on to ask whether his 
nation is in a position to afford this type of 
disability production, It may be contended 
that the total damage produced by the boxing 
of a whole decade could not match the imme- 
diate devastation from one small hydrogen 
but the 


baneful influence of boxing upon fans and 


bomb, such an argument ignores 


spectators. For every onlooker who takes a 
genuine interest in the technique of the game, 
there must be many who consciously or sub 
consciously utilize boxing to foster their sa 
distic impulses. Otherwise, how can we ex 
plain the bloodthirsty howls with which a 
championship fight is so often punctuated 7 
else 


How can we account for the specious 


APP. 


{RATUS 


arguments put forward to bolster up a pas 
time which will soon, we hope, be as obsolete 
as galley slaves or the chain gang ? 


82 Portland Place (W. 1) 
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Flattened anterior chamber or absence of 
a formed anterior chamber is a complication 
of cataract surgery generally believed to be 
associated with a high incidence of aphaki« 
‘glaucoma, While the incidence of vitreous 
loss, iris prolapse, and ocular infections has 
been reduced by refinements in anesthesia, 
wound closure, and antibiotic therapy, the 
occurrence of flat chamber still remains a 
problem. 

Postoperative flat chamber, with its atten 
dant danger of aphakic glaucoma, has been 
of great concern to the ophthalmic surgeon. 
Czermak' in 1897 recognized microscopi 
cally the closure of the chamber angle in 
aphakic glaucoma. <A correlation between 
peripheral anterior synechiae and aphakic 
glaucoma was noted by Troncoso * in 1934. 
Kronfeld and Grossman," Mclean,’ and, 
later, Meyer and Sternberg ® indicated the 
relationship of delayed formation of the an 
terior chamber, peripheral anterior synechiae, 
and aphakic glaucoma. Sugar ° attributed the 
delayed re-formation of the anterior chamber 
to poor wound closure associated with cho 
roidal detachment and/or iris prolapse 
Chandler and Johnson’ attributed the de 
layed re-formation of the anterior chamber 
to a pupillary-block mechanism. In another 
publication dealing with the problem in flat 
chamber, Chandler * outlined his methods of 
therapy in cases with and without demon 
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strable wound leaks. Kronfeld,* who has 
contributed a great deal to the understanding 
of this subject, stated that “delayed or dis 
turbed healing of the operative wound is the 
principal cause of delayed restoration of the 
chamber.” He also, however, is inclined to 
the belief that a reduction in aqueous forma 
tion may play a part in explaining some 
aspects of flat chamber. 

The experimental portion of our report 
consists of work done by one of us (J. B.), 
with the aid of H. Chinn,'® a number of 
years ago, and we have reviewed these data 
with renewed interest as being pertinent to 
the problem of flat chamber. The clinical 
part of the work is recent and deals with 
observations on 500 consecutive cases of cat 
aract extraction performed at Cook County 
Hospital. The last part of our paper deals 
with our concept of the mechanism of flat 
chamber formation. We have incorporated 
into this concept Kronfield’s suggestion of 
the significance of reduced aqueous flow and 
have drawn, in addition, from our own clin 


ical and experimental impressions. 


EXPERIMENTAL DATA 

In 1940, Bellows and Chinn '’ demon 
strated that prolonged drainage of the an 
terior chamber in dogs resulted in a marked 
reduction in aqueous formation, which they 
attributed to the blocking of the pupillary 
opening by the ball-valve action of the crys 
talline lens. In these experiments a 27-gauge 
needle was inserted into the anterior chamber 
at the most dependent part of the limbus and 
the aqueous was aspirated, Immediately after 
this, a cannula formed by the shaft of an 
l8-gauge needle was inserted through the 
same tract. The beveled edge faced the cornea, 
and the posterior surface lay parallel to the 


anterior surface of the iris. The regenerated 
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FLATTENED 


ANTERIOR CHAMBER 


aqueous flowed into tubes of known weights, 


which were changed at specified intervals 
Clotting was prevented by the intravenous 
injection of an anticoagulant azo dye known 
as Chlorazol Fast Pink 

Results 


the dye became visible on the anterior sur 


Immediately after paracentesis 
face of the iris, coloring the aqueous humor 
and indicating that plasmoid aqueous arises 
not only from the ciliary processes but also 
from the anterior surface of the iris 

With a blood 


shown that the rate of aqueous regeneration 


uniorm pressure it Was 


underwent three phases: a rapid flow of 
aqueous, with a precipitous drop during the 
first two hours; then a fairly constant rate 
for three to five hours, and, finally, a gradual 


blood 


even with normal or rising blood pressure. 


pressure, because the flow decreases 


It is unlikely that changes in the capillary 


permeability or vasoconstriction Is important, 


because the specific gravity of the aqueous, 


which varies directly with the state of capil 


lary permeability, rose during the time of the 


vreatest decrease in the flow. ‘The assump 


tion based on the hypothesis that plasmord 


aqueous 1s a true secretion and that exhaus 


tion of the secretory cells causes the drop in 


the rate flow is indefensible, as the aqueous 


resumed its flow immediately after a poste 


rior sclerotomy. 


The most likely explanation for the de 


creasing flow of aqueous observed in these 
the the 


animals is forward movement of 
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Chart | 


tapering off to approach zero asymptotically 
(Chart 1). 

The changes in the specific gravity of the 
regenerated aqueous humor are also note 
worthy 


‘There is a rapid rise specific 


gravity, which reaches a maximum in 5 to 
25 minutes. In each instance a fall in spe 
cific gravity followed the rise. This rise and 
fall in some animals recurred several times, 


A marked 
decrease in blood pressure produced a decline 


suggesting a rhythmic variation 


in the specific gravity and in the coloring of 
the aqueous (Chart 2). 


The 


changes in the rate of flow and in the spe 


Comment explanation for the 


cific gravity is not entirely clear. The rate 


of flow does not depend upon the systemic 


\verage rate of aqueous flow from normal eyes. From Bellows and Chinn.'? 


lens, producing a ball-valve action which 
obstructs the pupillary opening and the es 


cape of the aqueous. Since the pressure im 
that of at 


mospheric pressure and that in the posterior 


the anterior chamber equals 


chamber remains relatively high, the lens 


dams up the opening more completely as the 


pressure in the posterior chamber increase 


During this interval the flow of aqueous re 


mains fairly constant, as only plasmoid aque 


urface of the 
ball 


valve action dams back the aqueous from the 


ous arising from the anterior 


iris is able to escape. (Gradually the 


ciliary processes, not only preventing its pas 


sage into the anterior chamber but decreas 


ing its formation, owing to the back-pressure 


Finally, the back-pressure becomes so great 
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as to affect not only ciliary vessels but also 
the vessels to the iris, causing a further de 
crease of the flow. 

Support for this explanation ts the observa 
tion that following posterior sclerotomy the 
flow of aqueous into the anterior chamber 
is accelerated. This, it may be assumed, ts 
due to decreased pressure in the vitreous 
chamber, which permits the lens to resume 


a more normal position in relation to the 
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Chart 2 
open eye. From Bellows and Chinn.!® 
iris and allows the aqueous to enter the an 
terior chamber, Further evidence to support 
the vitreous-obstruction theory is the re 
peated observation that the marked increase 
in aqueous flow noted when the blood pres- 
sure was increased, or when some other 
stimulus was applied in the early stages of 
the experiment, was seen to be greatly re- 
duced in the late stages of the experiment, 
during which the obstruction of the pupil was 


most marked. 
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CLINICAL DATA 


The clinical portion of this report is based 


on observations made in 500 consecutive 
cases of cataract extraction performed at the 


Hospital 


chambers were noted in 58 eyes 


Cook County Ilattened anterior 


The object 
of this investigation was to determine 
whether the experimental data and interpre- 


tations would apply to clinical flattened an- 


140. 


Variations in the specific gravity of aqueous humor draining continuously from an 


terior chambers. If postoperative flattened 


anterior chamber is caused by wound leak 
age, it should produce effects similar to those 
of an eye with a draining cannula in the 


anterior chamber. We hoped also to de- 
termine (1) the influences, if any, of various 
surgical techniques employed; (2) the in 
fluences, if any, of early or late surgical com- 
plications, and (3) the incidence and nature 
of glaucoma in eyes having had postoperative 
flattening of the anterior chamber. 
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Relation of Surgical Technique to 
Incidence of Chambers 


No. of 
No. of Flat = Ineidence, 
Operative Procedure Eyes Chambers % 
Keratome-scissors 292 29 10.0 
Kui fe-scissors 13.9 
Melean suture 115 
Stallard suture 175 21 12.0 
Complete iridectomy 370 37 10.0 
Peripheral iridectomy 123 2 16.2 
Intracapsular method $71 43 11.6 
Extracapsular method 129 1b 116 
Forceps extraction 226 25 124 
Erisophake extraction w 114 


Clinical observations of the status of the 
anterior chansber were made at the time of 
daily dressings of each postoperative cata- 
ractous eye. lhe exact degree of shallowness 
of the anterior chamber was not determined, 
but all eyes in which the anterior chamber 
was abnormally flat were included. Patients 
having this complication remained in the hos- 
pital until re-formation of the anterior cham- 
ber took place. After the patient’s dis- 
charge from the hospital, individual follow-up 
studies were continued on an outpatient ba- 
sis. 


INFLUENCE OF SURGICAL TECHNIQUE UPON 


FLAT CHAMBER 

In order to determine what effect, if any, 
various operative procedures employed in 
this series might have on the incidence of flat 
chamber, a number of comparisons were 
made (Table 1). 

Type of Section 
the 


292, or in 58%, of the eyes 


‘The corneal section was 


made by keratome-scissors method in 
The incidence of 


flat chamber was 10% in these eyes. In 208, 


or in 42% of the eyes, the corneal section 
was made with a knife and usually enlarged 
with a scissors. Flat anterior chamber oc 


curred in 13.4% of these eyes. 


Type of Suture—Two or three corneo 
scleral appositional sutures of the McLean 
type were employed in 322, or 64.4% of the 
eyes, while a single suture of the mattress-of 
Stallard type was used in 175, or 35% 
eyes 
two groups was 11.2% and 12.0%, respec 


tively. 


of the 
The incidence of flat chambers in the 


Iridectomy Complete iridectomy 


was 


performed in 370, or 74.0%, of the eyes, 
while 123, or 24.6%, 
more peripheral iridectomies, 
10.0% 


iridectomy and in 16.2% 


of the eyes had one or 
Flat anterior 
chamber occurred in with complete 
with peripheral in 
dectomy. 

Method of I-xtraction 


extraction was employed 371 times (74.2% 


The intracapsular 


of the eyes), and the extracapsular method, 
either intentional or unintentional, 129 times 
25.8% of the eyes) The incidence of flat 
chamber in both groups was 11.6% 
Comment._-Wound leakage has been im 
plicated frequently as a major factor in the 
production of flattened anterior chambers. 
If so, our findings indicate that the type of 
the 
scleral suturing employed in this series does 
not the 
wound leakage and flattened anterior cham- 


corneal section or method of corneo- 


appear to influence incidence of 
ber. 

The lower incidence of flattened anterior 
chamber in the group with complete iridec- 
tomy than in the group with peripheral iri- 
dectomy suggests that a complete iridectomy 
may afford a greater degree of protection 
against this complication, This protection ts 
brought about by the greater ease with which 
the vitreous can plug up the small opening of 
the round pupil and peripheral iridectomy as 
compared with the larger opening of the 
complete iridectomy. The latter permits es 
cape of aqueous from the posterior regions 
into the anterior chamber 


INFLUENCE OF SURGICAL COMPLICATIONS 
The surgical complications were noted and 

tabulated. Table 2 illustrates that flattened 

anterior chamber ranks second to hyphema 


in frequency 


Dante 2.—Complications Occurring m 500 Consecu 
tive Senile Cataract Extractions 
Ny f 
Per Cent 
Hyphema 11 
Irie prolapee if 
Infeetion ‘ 
Uveitis 06 
Fiat chamber 116 
Massive hemorrhage 4 
Vitreous loss 10.0 
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3.-—Kelation of Other Complications to 
Chamber 


Fiat Chamber Normal Depth 


(5% Eyes) (442 Eyes) 
Hyphema 1b (27.0%) M4 (18%) 
Iria prolapee (4%) 14 
Vitreous lows 1 (1.7%) 49 (11°) 


Ilat chamber was also associated in sev- 
eral eyes with other postoperative or surgical 
compheations (Table 3), 

Comment._-h lat chamber occurred more 
frequently in eyes having hyphema, which 
usually preceded the flat chamber. In this 
series iris prolapse was rather infrequent 
and was equally present in the two groups 
In the two cases where iris prolapse was as 
ociated with flat chamber glaucoma devel 
oped. A striking absence of flat chamber 
in eyes having had vitreous loss at surgery 
is noted. In the one case in which it occurred 
an unintentional extracapsular extraction had 
heen performed 

Results \ total of 58 cases of postopera 
tive flat anterior chamber occurred in the 
500 cataract extractions studied. Fifty-one 


Taste 4.—Early Type of Flat Chamber: Duration. 
Incidence of Glaucoma 


No. of 
No.of Eyes Devel 
Duration Flat oping 
mys Chambers Glaucoma 
1. 4 1 0 
18-16 0 
17-2 0 
Total 1 6 


5.—Time of Appearance of Late Type 


No. of No. of 
Daye Cases 
‘ 

4 
13 $ 
1b. 
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eyes were followed with periodic examina- 
tions from six months to three years. Seven 
eyes were followed from two to six months. 
All patients were subjected to an examina- 
tion consisting of ophthalmoscopy, tonom 
etry, biomicroscopy, determination of the 
corrected visual acuity, and, in most in 
stances, gonioscopy. 

Hlattening of the anterior chamber oc- 
curred early or late in the postoperative 
course. The early type was characterized by 
a delay in re-formation of the anterior 
chamber ; the late type was characterized by 
a formed chamber, which after a variable 
period became flat 

Karly Type (Delayed Re-Formation) : 
Thirty-one eyes exhibited a flat anterior 
chamber present from the first postoperative 
dressing and lasting as long as 47 days. In 
all but four eyes of this group the anterior 
chamber re-formed spontaneously. With ref- 
erence to these four cases, the anterior 
chamber was restored by repair of an iris 
prolapse in one case, by saline injection into 
the anterior chamber in one case, and by air 
injection and posterior sclerotomy in two 
cases, Six eyes in this early type developed 
aphakic glaucoma. Five of the six cases of 
aphakic glaucoma developed in those cases 
in which the anterior chamber remained flat 
between 5 and 12 days. It is noteworthy 
that if the condition persists beyond this 
time the incidence of aphakic glaucoma does 
not increase appreciably. Four of these six 
glaucomatous eyes had been associated with 
one or more of the following complications : 
hyphema, unintentional rupture of capsule 
during extraction, and iris prolapse. 

Late Type (Secondary Loss of Chamber ) : 
Twenty-seven eyes had a formed chamber 
following surgery. After a period of 4 to 15 
days, however, the anterior chamber became 
flat. 

The late type of flat chamber most com- 
monly occurred during the second postopera- 
tive week. The anterior chamber re-formed 
spontaneously in all but two eyes; in one, 
air injection and posterior sclerotomy were 
performed, and in the second, iris prolapse 


was repaired. Two eyes of the late type 
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developed glaucoma ( Table 6), but both were 
associated with complications. In one case 
there was iris prolapse with vitreous loss. 
and in the other there had been unintentional 
extracapsular extraction and vitreous hemor 
rhage 


GENERAL COMMENT 


On the basis of our experimental and clini 
cal findings, our con ept of the mechanism of 
flattened anterior chamber following cata 
ract surgery can now be explained 

Upon removal of the lens, the hyaloid face 
of the vitreous and the iris approximate each 
other, the region occupied by the lens being 


now only 


a potential space. If the corneal 
wound is watertight, the regenerated aqueous 
escapes through the pupillary opening to fill 
the anterior chamber and normal aphakic 
TABLE 6.—Late Type of Flat Chamber 


Incidence of Glaucoma 


Duration 


No.of 
(ases No.of 
Duration of Flat Cases of 
Days Chamber Glaucoma 
1. 4 6 
9-12 
13-14 


depth is soon established. If, for some rea 


son, the wound is not tightly closed, aqueous 
this 


a short period and the wound then 


escapes escape continues for 
only 
seals itself off, a flat chamber is not likely to 
result. When this leakage occurs over a pe 
riod of five or six hours or more, however, a 
condition is established which is analogous 
to the previously described animal experi 
mentation, in which prolonged drainage of 
the chamber was seen to cause a marked 
diminution in aqueous flow.* A wound leak 
age six hours or more in duration, sealed off 
either shortly afterward or much later, is 
the factor which starts into motion the fol 

* The main difficulty in relating our postoperative 
cataractous eyes with the animal experimentation is 
that the lens was present in the experimental eye 
We cannot see, however, that this offers any serious 
problem, since the vitreous body apparently acts in 


the same way as the lens in obstruc ting the pupillary 


opening 


lowing sequence of events: During the pe 
riod of aqueous escape, a pressure gradient 
exists between the anterior and the posterior 
chamber, the pressure in the anterior cham 
ber approaching atmospheric pressure and 
the pressure in the posterior segment remain 
ing relatively higher. ‘This pressure differen 
tial has a tendency gradually to draw. the 
vitreous face forward and to cause it to 
press firmly against the iris and its openings, 
thus causing a partial obstruction to free 
passage of aqueous into the anterior chamber 
With this impediment to the exit of aqueous 
Irom the posterior chamber. the pressure 
gradient increases, pressing the hyaloid and 
vitreous still more firmly against the pupil, so 
that eventually there is complete obstruction 


to the flow of aqueous 


It is evident that once the pupillary and 
iridectomy openings have become obstructed, 
and it is not unreasonable to suppose that 
this requires not more than a few hours, 
there is then no longer the necessity of as 
suming a wound leak to account for the flat 
chamber, since the vitreous obstruction to 


the pupillary and iridectomy openings is 


sufficient reason for it kor many years, 
ophthalmologists have been puzzled at their 
inability to detect wound leakage in eyes hav 
ing flat chambers. We offer for consideration 
the possibility that in many cases, although 
a transient wound leakage originally existed 
and resulted in the formation of pupillary 
block, the wound edges are well sealed at 
the time of the first 24-hour dressing. Actu 
ally, even in the presence of a frank wound 
opening, a demonstrable escape of aqueous 
should not be expected once the stage of ob 
struction has been reached. 

When the dam-like effect of the hyaloid 
and the vitreous is in full operation, the ac 
cumulation of regenerated aqueous eventu 
ally results in a backward pressure effect, 
which interferes with the circulation in the 
ciliary reduction in 


pre CESSES, ausing a 


aqueous formation. I-ventually, the circula 
tion to the iris itself is involved, with a cor 
responding drop in the output of aqueous 
from its anterior surface. It is likely that the 


circulatory disturbance in the ciliary pro 
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esses, by backward extension, finally causes 
a similar stagnation and edema in the venous 
channels of the choroid, This leads to trans- 
udation into the suprachoroidal space and 
the elevation of choroid, a frequent accom- 
paniment of flat chamber. 

Since restoration of the anterior chamber 
occurs almost invariably, and even in the 
absence of any form of therapy, it must be 
gssumed that the obstruction by the vitreous 
and the interruption of aqueous regenera 
tion are temporary, lasting from a few hours 
to many days. The factors which cause the 
spontaneous lowering of pressure in the 
posterior chamber and thus allow the vitre- 
ous to fall back, with the resultant increased 
aqueous flow into the anterior chamber, are 
not known, and we can only speculate as to 
what this reversal mechanism might be. One 
possibility is that the reduction in the regen- 
eration of aqueous finally tapers off to an 
extent that absorptive mechanisms in the 
posterior parts of the eye carry off more 
aqueous than is being formed. Mydriasis, 
gravity changes, and variations in blood pres 
sure may also play some small part in the re 
versal of this condition. 

To restate our concept, then, we are of the 
opinion that flat chamber is caused by a dam- 
like effect of the vitreous brought into opera- 
tion as a result of a pressure gradient between 
the anterior and the posterior segment, 
this being initiated by a transient wound de 
fect ; the resulting back-pressure in the pos- 
terior segment interferes with the uveal cir 
culation, to diminish the aqueous regenera- 
tion, and finally leads to elevation of the 
choroid, Several considerations shall be men 
tioned in support of this argument. First of 
all, it offers a satisfactory explanation for 
the inability of the ophthalmologist to dem 
onstrate a wound leak, even though all in 
dications would point to such a defect being 
present, It also clearly explains the immedi 
ate flow of aqueous that is obtained after 
posterior sclerotomy, since the opening into 
the vitreous chamber causes a lowered pres- 
sure, which permits the vitreous body to 
shift back from its obstructing position in the 
pupil. We believe that, although it may be 
176 


ARCHIVES OF OPHTHALMOLOGY 


preferable, it is not essential to perform a 
sclerotomy at the site of choroidal elevation, 
since the main objective is achieved when an 
opening is made into the posterior segment. 
It is also noteworthy that flat chambers oc- 
cur almost exclusively in cases where the 
hyaloid membrane remains intact, thus al- 
lowing the vitreous body to act as an ob- 
structing wedge against the pupil ; there need 
be no concern for flat chamber where the 
cataract extraction is complicated by a rup- 
tured hyaloid membrane and vitreous loss. 
This observation is in agreement with the 
findings of Chandler + and is the basis for 
the broad vitreal incisions recommended by 
Shaffer '' in desperate cases of malignant 
glaucoma due te pupillary obstruction. In 
our own experience in three cases of long- 
standing flattening of the anterior chamber 
which did not respond to the usual treat- 
ment, incision of the anterior face of the hya- 
loid and vitreous resulted in the immediate 
restoration of the anterior chamber. Also of 
importance is the fact that in our series of ex- 
tractions, the incidence of flat chamber was 
far less in cases in which a complete iridec- 
tomy was performed than in those with a 
peripheral iridectomy or iridotomy. It seems 
reasonable to assume that the larger opening 
of a complete iridectomy could less easily 
be obstructed by the vitreous body than 
could the smaller area corresponding to a 
round pupil with a peripheral iridectomy. 
Chandler's classical description of shallow- 
ness of the anterior chamber and subsequent 
secondary glaucoma in aphakia is widely 
known, and his explanation that the mechan- 
ism involves a block between the anterior 
and the posterior segment is firmly estab- 
lished. Recently, Kronfeld has stated his be- 
lief that the reduction in aqueous formation 
which follows prolonged fistulation of the 
anterior chamber is a very likely factor in 
the mechanism of flat chamber. The prevail 
ing idea would appear to be that two distinct 
and separate mechanisms operate to produce 
flattening, i. e., the form involving a leaking 
wound defect and that involving a pupillary- 
block mechanism. Our concept, embodying 


+ Chandler, P. A., in discussion on Shaffer"! 
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FLATTENED ANTERIOR CHAMBER 


both these mechanisms, relates one to the 


other in a logical chain of events and offers, 

we believe, a single rational approach to 

the whole picture of flat chamber. 
MANAGEMENT OF 


FLATTENED ANTERIOR 


CHAMBER 


Prophylaxis.—Since it is known that flat 
tened anterior chamber results from a leak 
ing wound, either as a direct consequence or, 
as we believe, less directly, through a series 
of related events, it 1s obvious that a primary 
consideration is to secure a watertight wound 
upon the completion of surgery. ‘The main 
objective of the surgeon in this regard should 
be to develop a technique of incision and 
suturing which will assure good closure in 
all cases. In our own experience, it does not 
seem to matter whether the incision is made 
with a keratome and scissors or with a von 
Graefe knife so long as the edges are of a 
fairly even contour and will readily fall 
back into their original position relative to 
each other. In our series of cases, the inci 
dence of flattened anterior chamber was ap 
proximately the same with multiple McLean 
sutures as it was with a single Stallard su 
ture. The chief function of suturing is to 
achieve good closure, and this depends not 
so much upon the type of corneoscleral su- 
ture used as upon its accurate placement, 
i. e., that it be of proper depth and achieve 
The 


tied securely to bring the edges into close 


exact realignment suture should be 
contact, but not necessarily so tight that the 
this 


buckling of the wound edges. 


cornea is distorted, as may lead to 
The wound 
should, of course, be free of vitreous, iris, 
and capsular remnants. If the conjunctival 
flap has been of the fornix-based type, extra 
care should be taken to eliminate the pos 
sibility of inclusion of conjunctival tags in 
the wound. A complete iridectomy would 
seem to be of definite prophylactic value, 
for the 


Ideally, one should be able to see a refilling 


reasons previously mentioned 
of the anterior chamber by the time the op 
erative procedures are completed. [Follow 


ing surgery, every effort must be made to 


prevent the patient from straining, cough 


ing, sneezing, and retching, as this violence 
may very well open the wound and cause flat- 
tening of the chamber. Premature removal 
of the sutures is to be avoided; when they 
are to be removed, they should be cut first, 
before any attempt is made to grasp them 
with the torceps 


Treatment.— Ordinarily the surgeon does 
not recognize the presence of a postoperative 
flattened chamber until the time of the first 
dressing, which is usually 24 hours following 
the surgery. If, at this time, due to poor 
suturing, iris prolapse, ete., an obvious gross 
wound defect exists, immediate surgical cor 
rection is indicated. If a wound defect can 
not be detected, it 1s still possible that a 
small opening may exist, which, as a result 
of the pupillary block, does not seep aqueous 
If after three or four days the chamber still 
remains flattened, then dilatation of the pupil 
may be tried, and occasionally will be bene 
ficial. If there is no improvement, one may 


wish to use (Diamox) in 


This 


drug is now being employed extensively in 


acetazoleamide 
250 mg doses two or three times a day 


cases of flat chamber, although, because of 
the frequency of spontaneous restoration of 
the chamber, it is still too early to evaluate 
its worth accurately. Among our own cases 
there have been several failures with aceta- 
zoleamide, If acetazoleamide is effective, its 
mechanism probably depends upon its ability 
to reduce the pressure in the posterior seg 
ment by further reducing the already dimin- 
ished rate of aqueous regeneration, 

If the restoration of the anterior chamber 
has not occurred by the fourth or fifth day, 
it is advisable to inject an air bubble into the 
chamber. The presence of an air bubble may 
alter the pressure relationship between the 
anterior and the posterior segment and thus 
allow aqueous to flow into the chamber again 
If this measure fails, a posterior sclerotomy 
with injection of an air bubble into the an 
terior chamber has been the procedure em 
ployed by most ophthalmologists up to this 
time. This procedure is successful in a high 
percentage of cases, In the event the chamber 
still the 


geon should consider the incision of the an 


177 


remains unformed, however, sur 


terior face of the vitreous. Although our ex 
perience with the last procedure has not been 
sufficient to permit us to make any definite 


claims, the operation would appear to be 


simple, and one meriting further investiga 


tion in view of the serious consequences of 


long-delayed re-formation of the chamber. 


SUMMARY 


The clinical entity of flattened anterior 
chamber is caused by a leaking wound which 
produces an abnormal pressure relationship 
between the anterior and the posterior seg 
ment of the eyeball. The result of this ab 
normal pressure relationship is the formation 
of a vitreous dam obstructing the flow of 
aqueous into the anterior chamber. The 
hack-pressure resulting from this obstruc 
tion leads to edema and stagnation of the 
vessels in the ciliary body and the choroid, 
causing interruption in the regeneration of 
the aqueous humor and transudation into the 
suprachoroidal space, with elevation of the 
choroid. If the anterior chamber fails to re 
form spontaneously, and if a gross wound 
defect is absent, medical treatment is em- 
ployed to relieve the abnormal pressure 
relationship. Failure of medical treatment 
necessitates one or more of the following 
surgical procedures, named in order of 
preference: injection of an air bubble, pos- 
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terior sclerotomy, and an incision of the 
anterior face of the vitreous 
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Fuchs’ syndrome of heterochromic cyclitis 
is a commoner ocular disorder than has gen- 
erally been recognized in this country. Most 
of the reports on the disease are to be found 
in the European literature.* Not only have 
American observers ¢ failed largely to iden 
tify the syndrome, but in extensive surveys ¢ 
of patients with uveitis they have omitted it 
from consideration in their attempts at dif- 
ferential diagnosis. At the University of 
California Hospital,§ however, better than 
2% of some 750 cases of uveitis surveyed 
between 1949 and 1955 were clear-cut exam- 
ples of this interesting syndrome. Most of 
them had been referred to the clinic for diag- 
nosis. 

The purpose of this paper is to point out 
the frequency with which Fuchs’ syndrome 
occurs in the part of the United 
States and to suggest the importance of rec 
ognizing it. If a case of uveitis can be identi- 
fied as Fuchs’ syndrome at the first examina- 


western 


tion, or at least early in the study, a great 
Submitted for publication May 4, 1955 
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deal of fruitless effort, time-consuming and 
expensive, can be avoided, In spite of the 
incurability of the the 


prognosis is good and the patient can be 


disease, moreover, 


so assured when the diagnosis is made 


CLINICAL PICTURE 


Fuchs’ heterochromic cyclitis appears most 
frequently in the third or fourth decade of 
life. It and a 


has an insidious onset very 


long, mild, chronic course. There are no 
gross signs of inflammation. The eye is white, 
and the patient is usually unaware of any 
trouble until vitreous opacities or lens opacifi 
cation, a late development, interferes with 
The disease is thus usually 


vision present 


a long time before it is discovered. Some 
of the more observant patients may note the 
heterochromia, which develops very grad 
ually. 
Signs.-The typical fully developed case 
presents the following classical triad of signs : 


(1) 


cavaract 


heterochromia, (2) cyclitis, and (3) 


1. Heterochromia: The difference in the 
color of the irides may be marked (Fig. 14) 
or may be very slight. In the opinion of some 
observers, including ourselves, it may even 
The 


creases very slowly over the years, is more 


be absent 


heterochromia, which in 


noticeable when the irides are blue. Typi- 
cally the hypochromic eye is the affected eye, 
but if the patient is blond it may be the darker 
eye that is involved. In rare cases, first noted 
by Houwer,’' Francois,'* and Franceschet- 
ti,’® both eyes are involved, Under the bio- 
microscope the affected iris looks smooth 
and less than normally transparent, and the 


radial markings of the pupillary zone are not 


as prominent as they are in the normal iris 
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(Fig. 1B and C). The pigment layer may 
have a moth-eaten appearance (Fig. 2). 
There are never any posterior synechiae. 
None of the cases in our series gave a his- 
tory of congenital heterochromia, nor has 
any one of us encountered in the clinic or in 
private practice any case of congenital hetero- 
chromia that has later developed Fuchs’ syn- 
This is in 
distinct contrast to Franceschetti’s '” 


drome of heterochromic cyclitis. 
finding 
that heterochromia was congenital in 14.5% 
of his series. 

2. Cyclitis: The one constant feature of 
this syndrome is the very mild, chronic cy- 
clitis. The presence of stringy or dust-like 
floaters in the anterior vitreous, flare and 


cells in the aqueous, and keratic precipitates 


Fig. 4 (Case 
hypochromia 


cataract and 


attest a mild inflammatory process. Accord- 
ing to Franceschetti,’® the vitreous opacities 
dots 
seen in 


appear biomicroscopically as white 


rather than as the brownish ones 
other types of uveitis. The aqueous flare and 
cells are always minimal, The keratic pre- 
cipitates which are seen typically in the pupil- 
lary area and the lower portion of the cornea, 
are a constant finding and are characteris- 
tically small or medium in size, white in color, 
sharply circumscribed, and never confluent. 
In between them fine filaments can be seen 
(Fig. 3). 

3. Cataract: Early in the disease the lens 
is clear. The cataract, which is a complicated 
type that starts in the posterior cortex be- 
neath the capsule, forms as a result of the 


long-standing cyclitis (Fig. 4). This late 
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development limits the value of the cataract 
as a diagnostic sign. 

Peripheral Choroiditis: In addition to 
these three classical signs, peripheral choroid- 
itis is occasionally observed. It may be 
guessed that it is often present but missed 
because the peripheral retina is rarely exam- 
ined, 


Complications.—The only serious compli- 
lranceschet- 
ti'’® found that 13% of his cases developed 
glaucoma; he felt that the bilateral 
were more likely to do so than the typical 


cation is secondary glaucoma. 
Cases 


unilateral case, but his series was too small 
for the figures to have any significance. No 
glaucoma was seen in connection with our 
series, since most of the cases were referred 
for diagnosis only and were not followed 
for any length of time. 


DIAGNOSIS 
other 


Like Fuchs’ 


chromic cyclitis can be diagnosed when some 


syndromes, hetero- 


of its characteristic manifestations are miss- 
ing. According to several observers, and in 
our opinion, the heterochromia itself is not 
a constant sign and the disease can be identi- 
fied in its absence. According to this point 
of view, it is the character and course of the 
cyclitis rather than the heterochromia which 
identify the disease, i. e., the quiet white eye 
which on examination shows several or all 


of the characteristic signs of an extremely 


mild iridocyclitis : minimal aqueous flare and 
cells; vitreous opacities; small, white, dis- 
crete keratic precipitates, and total absence 
of synechiae. On this basis Franceschetti 
suggested that the disease might better be 
called simply “Fuchs’ syndrome.” 

As indicated above, the classical sign of 
cataract cannot be relied upon for diagnosis, 
since it is typically a late development. 

Amsler and Verrey * reported an interest- 
ing finding which Auvert and Lavat,* Fran- 
cois,’* and Franceschetti '* regard as pathog- 
nomonic of Fuchs’ heterochromic cyclitis. 
They found that when an anterior chamber 
puncture was made in an eye affected with 


this disease a hemorrhage occurred in the 
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Fig. 1B (same case).—R. E.: normal, blue lig. 1C (same case).—l E.: hypochromic 


iris. iris, less transparent and lighter blue than in 
R, E. 


keratu 
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FUCHS’ SYNDROMI 


HETEROCHROMI( 


CYCLITIS 


angle. No attempt was made in our study 
to confirm this finding. 

Fuchs’ syndrome is readily differentiable 
from the heterochromias secondary to uveitis 
of other etiology. In these other hetero- 
chromias there is marked patchy atrophy 
of the iris and often. there 


stroma, are 


signs of posterior synechiae. These are 
never seen in Fuchs’ syndrome unless it is 
complicated by secondary glaucoma. As com- 
pared with the other types of uveitis in which 
heterochromia occurs, moreover, Fuchs’ syn- 
drome is the only type that follows a benign 
course. 

Franceschetti '* has called attention to the 
fact that when secondary glaucoma is present 
in an eye with heterochromic cyelitis, the 
syndrome of glaucomatocyclitic crises must 
be considered in the differential diagnosis 
In the nine cases of this syndrome reported 
by Posner and Schlossman,*’ three had defi- 
nite heterochromia. The relationship, if any, 
ef Fuchs’ heterochromic cyclitis to the Pos- 
ner-Schlossman syndrome is not known, The 
increased tension in the syndrome of glau- 
comatocyclitic crises 1s self-limited, and the 
keratic precipitates usually disappear when 
the tension returns to normal. 


ETIOLOGY 

The etiology of heterochromic cyelitis is 
unknown. Fuchs thought the disease was 
due to some unidentified toxin. Since then 
many theories have been advanced. Infection 
with tuberculosis,|| circulatory disturbances,‘ 
dysraphia,# and sympathetic nervous system 
disturbances * have all been suggested. Fran- 
ceschetti found some evidence of status dys- 
raphicus in 45% of his heterochromic cyclitis 
series but stated that with one exception the 
signs were very slight. 

Of the other 


possibilities, perhaps the 


theory of sympathetic nervous system dis- 


References 14 and 16 
{ Reference 3. Weill (1904), cited by Duke 
Elder, 1407 
# Reference 11. Passow, A., cited by Frances- 
chetti.!* 
* Reference 7. Scalinci (1915), cited by Duke 


Elder?! p. 1407 


turbance has the most adherents today. Fran- 


cois * has shown that cases of Fuchs’ syn 


drome exhibit a detinite sympathetic paresis. 


He has hypothesized that heterochromic cy- 


clitis is not an inflammation but a degenera- 


tion that follows paresis of the sympathetic 


nervous system, He does not believe it to be 


due to sympathetic paralysis, however, since 


patients with heterochromic cyclitis rarely, 


if ever, show signs of sympathetic nervous 


system paralysis. In this connection, Cal- 


mettes and associates '® reported a case in 


which Horner's syndrome followed stellate 


ganglionectomy and heterochromic cyclitis 


developed in the same eye. This complication 


could, of course, have been purely coinci- 
dental. 


In the course of the present study no new 


light was shed on the problem of etiology. 


PATHOLOGY 


Ihe iris shows a decrease in the number 


of stromal melanocytes, with patchy depig- 


mentation of the posterior pigment layer 


(big. 2; Clinical Pieture). The vessels in the 


two specimens available in our laboratory do 


not show thickening of their walls. One 


specimen shows a deposition of brown pig 


ment on the anterior border layer, probably 


laid down by phagocytes. The stroma shows 


Fig. 5 (Case 17, 
of irs 


Photomicrograph 
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a moderate diffuse fibrosis and a diffuse in 
filtration of lymphocytes and plasma cells 
(Fig. 5). 

stromal 


The ciliary body usually shows 


fibrosis, with muscular atrophy. Areas of 
focal cyclitis and peripheral choroiditis may 
exist, corresponding to the lesions observed 
in some clinical cases. Those cases compli 
cated by glaucoma show marked atrophy ot 
the iris, ciliary body, and retina and glau 
comatous cupping of the disc. In the one 
specimen we have, which was removed after 
the development of absolute glaucoma, the 
angle is open and the trabecular meshwork 


shows severe fibrosis 


TREATMENT AND PROGNOSIS 


There is no known treatment for hetero 


chromic cyelitis. Corticotropin and the 
adrenocorticosteroid hormones, whether ad 
ministered topically or parenterally, are of 
no value. The cataracts are removed easily, 
and the eye tends to respond well to surgical 


The 


glaucoma that often occurs as a complication 


trauma in spite of the active cyclitis. 


is treated by the usual methods. Only one 
of us has any personal knowledge of this 
complication; his experience was with three 
cases, all of which proved extremely refrac- 
tory to treatment, 

In spite of the incurability of the disease, 
and in spite of the inevitable cataract and 
the possibility of glaucoma, the prognosis of 
Fuchs’ syndrome may be called good. Unless 
glaucoma develops, the disease follows its 
benign course without incident, There is no 
serious impairment of vision except by the 
cataract, and the cataract yields readily to 
surgical intervention. 


ANALYSIS OF CASES 


For the purposes of this study, the records 


of 29 cases of heterochromia were drawn 
from the files of the Uveitis Clinic of the 
University of California Hospital. These 
represented all the records in which hetero- 
chromia had been noted in the course of sur- 
veying approximately 750 consecutive cases 


182 


ARCHIVES Ob OPHTHALMOLOGY 


of uveitis since December, 1949, plus 4 cases 
without heterochromia which were diagnosed 
as ‘Fuchs’ syndrome.” 


All the records contained the following 
data: (1) brief medical history and detailed 


ophthalmic history; (2) complete physical 
examination ; (3) detailed examination of the 
eyes, including slit-lamp biomicroscopy and 
ophthalmoscopy with pupils dilated ; (4) skin 
tests, including the tuberculin, Frei, toxoplas 
min, coccidioidin, histoplasmin, and brucel 
lergin tests; (5) serologic tests, including 
the Toxoplasma dye test, the Toxoplasma 
complement fixation test, the Brucella ag- 
glutination and complement fixation tests, the 
(J-lever complement fixation test, and the 
Kline and Kahn tests for syphilis; (6) neu- 
tralization test for toxoplasmosis; (7) white 
blood cell and differential counts; (8) sedi- 


Tasie 1.—Types of Heterochromic Cyclitis Studied 


No. of 
('ases 
Fuchs’ syndrome of heterochromile eyelitis 17 
“Fuechs’ syndrome” 
“Bilateral Fuchs’ 
eyelitie«”’ 


without heterochromia ‘ 


syndrome of heterochromic 


Heterochromia secondary to uveitis of other etiol 
ory 


Total 


mentation rate determination, and (9) roent- 
gen chest examination and special films of 
joints, skull, and phalanges when indicated 
by the history or the physical examination. 

The types of heterochromic cyeclitis in- 
cluded in the 29 cases are listed in Table 1. 

luchs’ Syndrome of Heterochromic Cy- 
clitis 


luchs’ heterochromic cyclitis (Table 2). All 


There were 17 cases of clear-cut 


three authors concurred in this opinion after 


examining the patients independently. In 


each of these cases the heterochromia was 
readily detectable when the patient was ex 
amined in daylight. In each, the course was 
typical, there were no synechiae, and all or 
most of the distinguishing signs of the char 
acteristic cyclitis were present. In 12 of the 
17 cases there were complicated cataracts. 
Most of the patients had some visual com- 


plaints, such as blurred vision or spots before 


A. 
‘ 
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their eyes, which were related to the cataract 
or to the presence of vitreous opacities. 
Table 2 
the first survey examination, and at that time 
cells flare 


opacities were noted in Patient 12 (B. W.) 


was compiled from the records of 


no aqueous or and no vitreous 


This patient was a student nurse whom we 
were able to observe at intervals for three 
years, however, and at the later examinations 


these signs were in evidence. 


2.—huchs 


Patient 


11 
13 
15 
16 
17 


* Vitreous not visible because of cataract 


3.—luchs’ 


Patient Sex 
E.A 
G.R M 
3 L.P 

V.O'L M 


The age range of the patients in this group 
corresponds to that of other series reported 
in the literature. The sex distribution is not 
the usual 1: 1, but the series is too small for 
such a variation to have any significance. 

“Fuchs' Without Tetero- 


chromia.—lour cases of “Fuchs’ syndrome” 


Syndrome” 


without heterochromia are listed separately 
Fable 3. 


tectable heterochromia, but the other charac- 


in None of these patients had de- 


teristic signs of the cyclitis were present 
There was no gross evidence of inflammation 


of the and two of the four 


nm 


any eyes, 


Syndrome 


Syndrome 


patients had no visual complaints, The keratic 
precipitates, aqueous flare and cells, and vit 
reous opacities had been discovered in the 
course of routine eve examinations and were 
evidence of “Fuchs’ syn 


as 


interpreted 


drome.” In one case there was a complicated 
cataract 
“Bilateral Fuchs’ Syn 


Two cases beheved to be examples 


Probable Cases of 
drome 


of the so-called “hilateral Fuchs’ syndrome 


Heterochromic C yelitis 


of 


Vitreous 


Opacities Cataract 


ithout Heterochromia 


Vitreous 


\ue k.P Flare Cells Opacities Cataract 

° 

“4 + + 


are listed 


of heterochromic cyclitis”’ 


sepa- 
rately in Table 4. It is suggested that “bi 
lateral . . . heterochromic cyclitis” is a con 
tradiction in terms. If the proposition that 
the disease is not always heterochromic is 
accepted, however, and the name “Fuchs’ 
syndrome” is adopted as more accurately 
descriptive than ‘Fuchs’ syndrome of hetero 


chromic cyclitis,” the disease involving both 


eyes might then more appropriately be 
termed “bilateral Fuchs’ syndrome.” 
Both patients in Table 4 had had their 


disease many years. The eyes had never been 
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Sex Ave k. P Flare Cells 
¢.P M 41 + Chen + + 
> DR M + Chee + 
M 13 (hee + 


A. M. 
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Taste 4.—Probable Examples of “Bilateral Fuchs’ Syndrome” 


Patient Bex Age K.P 

i N.Z 34 O.U. 4 0.U 

0.8 


Vitreous and fundus not visible because of cataract 


Vitreous 


Flare Cells Opacities Cataract Fundus 
+ 0. U. 4 opr 0. D. Mature 
0.8. Postaub 0.8. Clear 
caps 
+ 0.D. 4 Aphakie O.D. Clear 
o.8 0.8. + 0.8. Posteub- O.8. Clear 
eaps 


Taste 5.—Kesults of Skin Tests of Patients with Fuchs’ Syndrome* 
Patient Toxoplasmio Brucellergin Coecidioidin Fre! Histoplasmin Tubereulin 
H.C + 
s C.P 
4 
DR + 
HOG + 
7 DW 
LF + 
w c_Ww + + 
i 
C.G 
16 
DD 
in A 
iv GR t 
P 
vot 


* From Tables 2, 4, and 4 
' No skin tests performed 


congested, and the irides showed no color 
difference and were free of any synechiae. 
The clinical picture and course in both cases 
were highly suggestive of heterochromic cy- 
clitis, and the disease was so considered 
by us 

Results of Skin Tests of Patients with 
“Fuchs’ Syndrome” (Vables 2, 3, and 4). 
In Table 5 the positive skin tests of the 23 
cases listed in Tables 2, 3, and 4 are recorded. 
The tuberculin test was positive in 11 cases, 
or in roughly one-half of the series. This 
corresponds roughly to the rate of positive 
tuberculin tests for the general population 
in this area, however, and is therefore with- 
out significance. In no other instance did 
the results of the laboratory tests make a 
contribution toward any sort of etiologic 
diagnosis 
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Heterochromia Secondary to Uveitis of 
Other Ltiology. 


heterochromia in this series that were deti- 


There were six cases of 
nitely not examples of Fuchs’ syndrome 
(Table 6). The differentiation was based 
on the biomicroscopic picture of the iris, 
which showed patchy loss of substance in 
the stroma, and on the presence of synechiae, 
large chorioretinal lesions, large confluent 
keratic precipitates, and excessive signs of 
congestion and activity. Atrophy of the iris 
stroma was recorded in all but Case 6. That 
the latter was clearly not a case of Fuchs’ 
syndrome, however, was evident from the 
patient's history of numerous acute exacerba- 
tions over a 10-year period. 

There were, no doubt, many other patients 
surveyed in the Uveitis Clinic during this 
period that had heterochromia secondary to 


bi 
— = 
| 
4 
4 
4 
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FUCHS’ SYNDROME HETEROCHROMI( 


TABLE 6 


Patient 
J.B 
J.-H 


uveitis of one etiology or another. In these 
the 


chromia either was not noticed at all by the 


unidentified cases, however, hetero- 
examiner, since it is often very slight, or, if 
noticed, was regarded as inconsequential and 
not noted on the record. In any event, this 
search of the files for examples of Fuchs’ 
syndrome uncovered only the six cases of 
secondary heterochromia listed in Table 6. 


SUMMARY AND CONCLUSIONS 


Fuchs’ syndrome of heterochromic cyclitis, 
a clinical entity of unknown etiology, can 
usually be readily diagnosed from gross ex 
amination of the color of the irides in day 
light and from biomicroscopic examination 
of the affected eye. 
the 


Proctor Foundation 


In the uveitis survey conducted by 
staff of the 
for Research in Ophthalmology and the De- 


Francis I. 


partment of Ophthalmology at the Univer- 
sity of California Hospital, the incidence of 
Fuchs’ syndrome of heterochromic cyclitis 
was better than 2%. In a series of 750 con 
secutive cases of uveitis, 17 clear-cut exam 
ples of the disease were identified. 

Four additional cases which followed the 
course and exhibited all the distinguishing 
signs of the characteristic cyclitis, but in 
which there was no heterochromia, indicated 
that heterochromia is not a constant sign of 
the disease and that it can be diagnosed on 
the basis of the character and course of the 
cyclitis, 

In two otherwise typical cases both eyes 
were involved. These were regarded as ex 
amples of “bilateral Fuchs’ syndrome.” 

If the 4 cases without heterochromia and 
the 2 bilateral cases were correctly identified 


as examples of Fuchs’ syndrome, there were 


Secondary Heterochromia 


k.P 
Large, crenating 


Type Irie Atrophy 
Stromal, patehy, severe 
Large, crenating 
Small 

Finely pigmented 
Small 


Sinall 


Stromal, patehy 
Stromal 
Stromal 
Stromal 

Not noted 


then a total of 23 cases of this disease in the 
series, or 3% of the 750 cases of uveitis 
The recognition of Fuchs’ syndrome ts im 


portant in the differential diagnosis of uveitis. 


If it is recognized promptly, much time and 


can be saved both the 


and the patient, since none of the tests made 


expense examiner 
in the usually exhaustive work-up of a case of 
uveitis is of any value in the diagnosis or 
management of this entity. 


Medical 
Hogan). 


Center, San Francisco (Drs. Kimura 
and 


220 Meridian Rd., San Jose (Dr. Thygeson) 
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in Therapy of Glaucomas 


BERNARD BECKER, M.D. 
and 
WILLIAM H. MIDDLETON, M_D., St. Louis 


The lowering of intraocular pressure by 
the 


amide ( Diamox ) 


systemic administration of acetazole- 


‘and other carbonic anhy- 
drase inhibitors * has stimulated rather wide 
spread interest in the use of these agents in 
the therapy of the glaucomas.7 
Considerable evidence has been accumu 
lated to suggest that the mode of action of 


these pressure-lowering agents is a partial 
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Anhydrase Inhibitor as a 


2 and 3 


Therapeutic Agent in 


Ophthalmology, report presented at a meeting of 
Research m 
Philadelphia, 


Short-Term 


the Association for Ophthalmology, 
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Aceta 
Therapy of the Glau 
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Becker, B 


zoleamide 


February, 
Administration of 
(Diamox) in the 
Congress of 
1954 


International 
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comas, presented at the 


Ophthalmology, New 


suppression ol secretion of the aqueous 
humor.’ This hypothesis was based primarily 
upon tonographic and fluorescein appearance 
time data. Thus, acetazoleamide induced a 
fall in intraocular pressure without change 
in facility of outflow and associated with a 
delay in the appearance of fluoresecem, Con 
firmatory evidence for this thesis has been 
obtained recently by measuring the change in 
rate of turnover of test substances in. the 
eye and the alterations in the composition 
of the aqueous humor following acetazole 
amide administration.£ Of great theoretical 
significance have been the findings of in 
hibition of the 


ciliary body by acetazoleamide 


carbonic anhydrase of the 
and reduc 
tion in the excess of bicarbonate in the ocular 
fluids as a result of such inhibition. 
There that 


term acetazoleamide administration 1s a most 


is general agreement short 


effective adjunct to other means of therapy 


in the treatment of the acute primary and 


secondary glaucomas. Thus, satisfactory low 
ering of intraocular pressure was reported 
in approximately 85% of a consecutive series 
of 380 eyes suffering from various types of 
glaucoma.§ 

Krom the outset it was tempting to 
late about the 


specu 
feasibility of continued ad 


ministration of acetazoleamide patients 

t Becker, B.: Effects of Diamox on the 
Rabbit 
the meeting of the Association for Research in Oph 
June 8, 1955 
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with chronic glaucoma.’ The present study 
was undertaken in order to obtain more in- 
formation about ocular and systemic toxicity, 
as well as the effectiveness of such therapy. 
It now appears firmly established that 
selected patients with otherwise uncontrolled 
ylaucoma can be maintained on acetazole- 
amide for periods of over 18 months without 
loss of vision or field and without significant 
systemic or oeular toxicity. Unfortunately, 
this is not true for all patients suffering 
from glaucoma It is the purpose of this 
report to summarize the results of an attempt 
to maintain 70 patients with uncontrolled 
chronic glaucoma on around-the-clock acet- 


azoleamide for periods of over six months. 


METHODS 


1, Selection of Patients.—The patients included 
in this series were selected from the Eye Clinic of 
the Department of Ophthalmology, Washington 
University School of Medicine, and from private 
patients referred to the Department by members of 
its visiting staff. Of primary interest for this series 
were patients with open-angle glaucoma not sur 
gically treated, uncontrolled on miotic therapy, and 
either losing visual field or with very small residual 
fields. Forty such patients were started on acet 
azoleamide therapy, in addition to continuing their 
miotic regimen. Ten more patients with open-angle 
glaucoma, uncontrolled on mioties after surgical 
procedures, were included in the series. In addition, 
10 patients with chronic secondary glaucoma and 
10 patients with chronic narrow-angle glaucoma 
were subjected to similar treatment. The latter 
groups consisted of patients who had far-advanced 
disease and who had been subjected to multiple 
unsuccessful operations or were reluctant to undergo 
surgery on the remaining eye after a disastrous 
result in the first eye. It is important to emphasize 
that only those patients who responded adequately 
to initial acetazoleamide therapy were included in 
the chronic series 

All patients were followed closely for ocular and 
systemic toxicity. In addition to careful eye exami 
nations, repeated blood counts and urinalyses were 
performed 

B. Dosage of Acetasoleamide.—Wherever possi 
ble, patients were admitted to the hospital for 7 to 
10 days of study with repeated tonograms and 
measurements of intraocular pressure around the 
clock. Dosage and frequency of administration of 


acetazoleamide were adjusted on an individual 


A. ARCHIVES OF OPHTHALMOLOGY 


patient basis, i. ¢., enough to control intraocular 
pressure at all hours of the day and night with a 
minimum of side-effects 

Diamox || was administered in divided doses every 
four to six hours to a total of 250-2000 mg. per day. 
The average dose necessary to control adult patients 
was 250 mg. every six hours. After it was estab- 
lished that “delayed action” Diamox || usually acted 
6 hours after oral administration, the drug was 
more conveniently given as 250 mg. ot regular 
Diamox and 250 mg. of “delayed action” Diamox 
every 12 hours 

C. Other Drugs Used—In several instances, am 
monium chloride in doses of 1-2 gm. every six hours 
was found to potentiate the pressure-lowering 
effects of acetazoleamide. Potassium chloride, im 
doses of 1 gm. three times a day, was moderately 
successful in relieving side-effects in some patients 
Since the pressure-lowering effects of acetazole 
amide and miotics are additive," acetazoleamide was 
used in conjunction with miotics (usually pilo 


carpine) in all patients in this series 


RESULTS 


A. Criteria for Success.—Successiul con 
trol of glaucoma was arbitrarily set as fol- 
lows: 


1. Maintenance of intraocular pressure in both 


eyes below 30 mm. Hg at all measurements 


nN 


No loss of vision or visual field in either eye 
3. No intolerable side-etfects 


4. Therapy continued for a minimum of six 


months with adequate follow-up 


\ny patient failing to meet one of these 


criteria was classified as a failure 


B. Open-Angle Glaucomas.——Since there 
was no difference in success rate between 
patients with open-angle glaucoma not surgi 
cally treated (25 of 40) and those with eyes 
subjected to previous surgery (6 of 10), 
all 50 cases of open-angle glaucoma are 
grouped together in Table 1. It is seen that 

|| The regular Diamox and the Diamox with 
formalinized gelatin coating (“delayed action” 
Diamox) used in this series were supplied through 
the courtesy of Dr. James 1). Gallagher, of the 
Lederle Laboratories Division, American Cyanamid 
Company, Pearl River, N. ¥ 

© Becker, B.: Evaluation of Glaucoma Therapy 
by Tonography, presented at the Symposium on 
Aqueous Flow, International Congress of Oph 
thalmology, New York, Sept. 21, 1954 
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LONG-TERM ACETAZOLEAMIDE IN GI 


31 patients (62%) with previously uncon- 
trolled open-angle glaucoma have been suc- 


cessfully treated with acetazoleamide for 


more than six months. Seventeen of these 


successes have been followed for periods of 


over one year. 
Thirteen of the 19 failures were on the 
basis of intolerable side-effects. In only six 


patients (12% of this group) was therapy 

discontinued because of inadequate control 

of intraocular pressure (Table 2). 

Results of Long-Term Acetazsoleamide 
Therapy m Chront 

(70 patients treated for 6 to 15 months) 


Taste 


Glaucomas 


Diagnosis No Success Failure 
Open-angle (62%) 19 (38%) 
Narrow angle Ww 2 

Total vil) BB (54%) (46%) 
* Seventeen patients for over one year 
' Two patients for over one year 
Taste 2.—Causes of Failure of Long-Term 
Acetazoleamide herapy 
(70 patients ) 
Side Inadequate Total 
Diagnosis No Effects Control Failure 
Open angle 13 (20%) 6 12%) 19 (38%) 
Narrow- angle Ww 4 (40%) 4 (40%) 
Secondary 1 (lm) 4 (40%) » (or 
Total 7 Is (OD) 14 (40%) (46%) 


Abstracts of the histories of two represen- 
tative patients in the successfully controlled 
series are presented 


is a 61-year-old white woman 


Case 1f—M. W 
with chronic open-angle glaucoma of 12 years’ dura 
Her 


but in recent months had been completely out 


tion glaucoma was controlled at first on mi 
otics, 
of control on any miotic therapy. This resulted in 
rapidly progressing loss of nasal visual field, which 
threatened the point of fixation in both eyes and led 
to her admission to McMillan Hospital in March 
1954. In 


carpine, all 
the high 40's 


spite of intensive administration of pilo 


intraocular pressures were recorded in 


and low 50's in the right eye and the 


low 40's in the left eye, with repeated facilities of 
outflow between 0.02 and 0.06 in both eyes. Treat 


# This patient was referred to the Department 


by Dr. 


Rommel Hildret! 


AUCOMAS 


acet 


ment was, therefore, started on 250 mg. ot 


azoleamide every six hours, in addition to continu 
ation of pilocarpine administration. This resulted in 
a reduction in intraocular pressure to the range of 
18-22 mm. in both eyes without significant change 
After discharge from the 


in facilities of outflow 


hospital, the patient noted marked anorexia and 


weight loss for the first two months. The intraocular 


pressure remained between 22 and 25 mm. in both 


eyes. She was, therefore, encouraged to continue 
acetazoleamide, and in May, 1954, the regimen was 
changed to regular and “delayed action” acetazole 
amide (Diamox), 250 mg. of each every 12 hours 
Coincident with this change, the patient reported 
rapid improvement in appetite and gain of weight 
Intraocular pressures have remained in the mid-20's 
up to the present time. Repeated visual fields reveal 
no further loss during the 13 months of acetazole 
amide therapy. There has been no recurrence ot 


anorexia or weight loss 


Case 2.—H. R., 
open-angle glaucoma of over five years’ duration, 


a 73-year-old Negro with chronic 


persistently refused surgery in spite of progressive 
loss of vision, Repeated measurements of intraocular 
pressure in the Clinic were in the high 30's and low 
to middle 40's in both eyes with markedly decreased 
facilities of outflow in spite of use of pilocarpine 2% 
Vision, right eye, was reduced to 
left eye, 20/70. In a 


interval, the visual field in the left eve had decreased 


four times daily 


light six-month 


perception ; 
rapidly, under observation, from upper nasal loss 
only down to a residual 5 degrees about the point of 


fixation every 


Therefore, acetazoleamide, 250 meg 
six hours, was added to his miotic therapy in Feb 
1954 that 
intraocular pressure have been in the high teens or 
O04 


ruary, Since time, all measurements ot 


low 20's. The facilities of outflow remain at 
0.05 in both eyes, He has experienced only minimal 
Vision fields 


changed after 14 months of acetazoleamide therapy 


paresthesias and visual remain urn 


C. Chronic Narrow-Angle Glaucoma. 


the 10 patients with chronic narrow-angle 
glaucoma subjected to long-term acetazole 
amide administration, only 2 met the criteria 
(Table 1). The eight 


between im 


for suecesstul control 


failures were equally divided 
tolerable side-effects and poor control, Since 
narrow-angle glaucoma is considered a surg! 
cal problem in this Clinic, the 10 patients 
included in this series are representative ol 
eyes with the poorest prognosis. However, 
these findings do suggest the imadvisability 
of relying on acetazoleamide for control of 
glaucoma, 


chronic narrow-angle 
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Five of the 10 
patients with secondary glaucoma have been 


D. Secondary Glaucoma 


controlled successfully (Table 1). Four of 
the failures in this group were on the basis 
of poor control of intraocular pressure. This 
usually resulted from further impairment of 
Three 
of the four remain on acetazoleamide in 


the disordered outflow mechanism 


spite of inadequate control because intra 
ocular pressures are maintained at lower 
levels on acetazoleamide and because further 
surgery is either refused or considered con- 
traindicated 


Ocular it was 
feared that changes might be induced in the 
lens and other ocular structures by the per 
sistent) suppression of aqueous secretion. 
Repeated careful slit-lamp and ophthalmo 
scopic examinations have failed to reveal 
evidence of damage to the lens, retina, or 
cornea in this series of patients. It should 
be emphasized that even maximum carbonic 
anhydrase inhibition in rabbits and man re 
sults in only approximately 60% inhibition 
of aqueous flow.* The residual secretion is 
apparently adequate in most instances to 
supply nutrition and carry away waste prod- 
ucts for intraocular structures. This contrasts 
sharply with the not infrequent cataractous 
changes following some surgical procedures 
associated with more complete suppression 
of aqueous flow. 


I. Systemic Side-E ffects.—Systemic side 
effects occurred in 55 patients (79%) of 
the total series and were severe enough in 
18 (26%) to necessitate cessation of acet- 
azoleamide therapy. Side-etfects accounted 
for two-thirds of the failures in open-angle 
glaucoma (Table 2). Although paresthesias 
were experienced by almost all patients sub 
jected to acetazoleamide, they were readily 
tolerated. Potassium chloride administration 


* Becker, B 


sition of the Rabbit Aqueous Humor, presented at 


Effects of Diamox on the Compo 


the meeting of the Association for Research in Oph 
tecker, B 


of Glaucoma Therapy by Tonography, presented at 


thalmology, June 8, 1955 Evaluation 


the Symposium on Aqueous Flow, International 
Congress of Ophthalmology, New York, Sept. 21, 
1954 
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A. ARCHIVES OF OPHTHALMOLOGY 
in doses of 1-2 gm. three times daily was of 
some help in alleviating this side-effect. 
Gastrointestinal symptoms, especially ano 
rexia and weight loss, accounted for most 
of the failures (Table 3). It 1s important 
to point out that a number of patients who 
could be convinced to maintain their weight 
in spite of anorexia during the first few 
months of therapy noted spontaneous im- 
provement of appetite, which persisted there- 
after (e. g., Case 1). Excessive fatigue was 
experienced, especially by elderly patients, 
Paste 3.—Side-Effects of Long-Term 
Acetazoleamide herapy 


(70 patients ) 


Incidence Severe * 
Paresthesias 43 (61%) 0 
Gastrointestinal disturbance 4 (49%) 13 (19%) 
Excessive fatigue 11 (16%) (3%) 
Urinary 3 (4%) (38%) 
Hearing lows 2 (8%) 
Leucopenia 2 (3%) 0 
Total (79% 18 (26%) 


* Necessitating discontinuation of therapy 
Corrected for multiplicity of symptoms in most 
patients 


Taste 4.— Racial Differences in Causes of lailure 


of Long-Term Acetasoleamide Therapy 


Side Inadequate Total 
No E flects Control Failures 
White A 17 (82%) 8 (15%) 25 (47%) 
Negro 16 1* (6%) 6 (38%) 7 (44%) 
Total 14 (20%) 32 (46%) 


* Hearing loss 


and in two instances resulted in their stopping 
therapy. It was necessary for one man to 
discontinue acetazoleamide because of an 
exacerbation of ureteral colic, presumably 
on the basis of alkalization of his urine by 
the drug. 

Although no racial differences in success 
rate were noted, the rarity of intolerable 
side-effects in the 16 Negro patients in this 
series is worthy of comment (Table 4). The 
one Negro patient in this series who could 
not tolerate acetazoleamide experienced the 
unusual side-effect of severe hearing loss 
(which proved to be reversible when the 


drug was stopped ). 


: : 
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ACETAZOLEAMIDE IN Gl 


G. Inadequate Control of Intraocular Pres- 


sure.—Fourteen patients (20% ) in the total 
series were classified as failures because of 
inadequate control of intraocular pressure. 
This was much commoner in the secondary 
and narrow-angle glaucoma groups. It was 
associated in most instances with variations in 
facility of outflow, resulting in pressure rises 
in spite of persistent partial suppression of 
secretion. In some patients the addition of 
(1-2 


hours) further lowered the intraocular pres 


ammonium chloride gm. every six 


sure and permitted adequate control by 
medical means. 
Only (12% 


SIX 
primary open-angle glaucoma could not be 


of the patients with 


maintained in a normotensive state, These 
six patients have been subjected to careful 
study in order to learn more about the rea- 
sons for acetazoleamide failures. One patient 
in this group responded well to intramus 
cular acetazoleamide in spite of failure to 
respond to oral medication—evidence for 
poor absorption of acetazoleamide in this par- 
ticular patient. Two patients demonstrated a 
progressive decrease of facility of outflow 
with rising intraocular pressure in spite of ef 
fective inhibition of inflow and must be 
classified as having progression of the basic 
disease process. The remaining three pa 
tients (6% of 


the open-angle glaucoma 


series) appeared to be truly resistant to 
acetazoleamide even at massive dose levels 
and without alteration in the outflow mech 
anism. Since all three patients responded well 
intially, they must be classified as showing 
“tolerance” to the drug. The nature of this 
tolerance remains unexplained and is under 
active investigation 
COMMENT 


It is clear from the results in this series 
that the intraocular pressure of some patients 


with otherwise uncontrolled chronic glau 


coma can be brought under control by the 
addition of acetazoleamide to their thera 
peutic regimen. This is in good agreement 
with the tentative conclusions drawn from 
a similar study in progress at the Wilmer 


Institute 


Although no significant toxicity 


4UCOMAS 


has been noted in patients after more than 
15 months of therapy, the effects of continu 
ous carbonic anhydrase inhibition over pe 
riods of many years still needs elucidation. 
Therefore, this form of therapy must be con 
sidered experimental and can be advocated 
only in reliable patients who can be carefully 
followed and observed for possible untoward 
both 


must be reemphasized that acetazoleamide 


side-effects, ocular and systemic. It 
does not attack the basic disorder of glau 
the 


but is merely a limited means of lowering 


coma, that 1s, obstruction to outflow, 
intraocular pressure by partial suppression 
of secretion. Therefore, acetazoleamide should 
for measures designed 


not be substituted 


to improve outflow (e. g., miotics or 


sur 
gery), but merely used as a supplement to 
such therapy. 

Major efforts are needed toward over 
coming or avoiding the unpleasant side 
effects of acetazoleamide, which occurred in 
four out of every five patients and which 
necessitated discontinuing therapy in one out 


of four patients in this series, 


SUMMARY AND CONCLUSIONS 


Thirty-one (62%) of 50 patients with 
open-angle glaucoma uncontrolled by mioties 
were adequately maintained for periods of 
6 to 15 months when around-the-clock acet 
azoleamide (Diamox) was added to their 
therapy. 

Two-thirds of the open-angle glaucoma 
failures resulted from intolerable side-etfects, 
most prominent of which was imappetence 

Only six patients (12%) of the 50 in the 
open-angle glaucoma group responded satis 
factorily initially to acetazoleamide but failed 
to maintain controlled intraocular pressures 
for over six months. ven more infrequent 
was the development of true resistance to 
the drug (6% ). 

Five of 10 


chronic secondary glaucoma were successfully 


patients with uncontrolled 
regulated on acetazoleamide 

Only 2 of 10 patients with chronic narrow 
angle glaucoma could be satisfactorily main 
tained on acetazoleamide. 
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It may be concluded that long-term acet- 
azoleamide administration may be added cau- 


tiously to the therapeutic regimen of patients 


with otherwise uncontrolled glaucoma. How- 
ever, its use should be restricted to those 
who can be followed closely and who can be 
maintained normotensive at tolerated doses 
of acetazoleamide. 
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Artificial Hemorrhage 


Experimental Studies on a New Method of Temporary Shortening of the Inner Coats of the Eye 


ANGELOS DELLAPORTA, M.D., Buffalo 


Experimental work on Lindner’s scleral 
resection operation * suggested that the fol 
lowing factors play a= significant role in 
bringing about reattachment of the separated 
retina: 

1. The mechanical shortening of the scleral 
capsule, resulting in a diminution of the 
volume of the eyeball, so that a shrunken 
retina can reattach to the sclerochoroidal 
wall 


) 


2. The inflammation of and 


sclera which follows the incisive operation, 


the choroid 
causing considerable 
fills the suprachoroidal 
space, and (/) a mild subretinal exudation, 
the result of the inflamed choroid. 
The 
probably in 


a subchoroidal 


exudation, which 


suprachoroidal exudate acts most 


two ways: mechanically, by 
further diminishing the choroidal volume, 
thus the the 
detached retina, and by inducing chorioret- 
inal The latter is facilitated by 
the subretinal exudation 


bringing choroid nearer to 


adhesions 


In summary, it that the 


mode of action of the scleral resection opera 


was concluded 


tion is the correction of a size discrepancy 
the 


and the 
wall, combined with an extensive mild inflam 


between retina sclerochoroidal 


mation of the choroid 


In evaluating the results of 200 consecutive 


cases of scleral resection operations for 

Submitted for publication May 3, 1955 
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retinal 
Pischel These 


authors attribute the beneficial effect of the 


Kronteld 


came to similar conclusions 


detachment in man, and 


operation mainly to correction of the size 
the and the 
sclerochoroidal capsule; they found that “in 


discrepancy between retina 
the 
criterion of retinal shortage the operation 
13% 8.5% 


a success percentage much higher 


cases selected for scleral resection by 


scored successes and improve 


ments,” 
than is usually expected with this method. 


According to these 


and 
clinical observations, the shortening ot the 


experimental 


sclerochoroidal wall seems to be the decisive 
factor in the success of the scleral resection 
The 


observed in the experimental studies obvious 


operation 


suprachoroidal exudation 


ly causes a the 


choroidal wall only, This suggested the pos 


temporary shortening of 
sibility of producing a temporary shortening 
of the choroidal wall by injecting the individ 
ual subject's own blood into the supracho 
roidal spac 
TECHNIQUE 

Twenty-nine normally pigmented eyes from rab 
bits weighing & to 12 Ib. (3.6 to 5.4 kg.) were used 
\iter 
pentobarbital 


for the experiments general anesthesia with 


(Nembutal) sodium, 2 


cc. of blood was withdrawn from the artery of the 


intravenous 


rabbit's ear with a syringe containing 0.2 ec. of 5% 


sodium citrate as anticoagulant. A 


jection of 2 ce, of 2% 


retrobulbar im 
procaine hydrochloride was 
performed in order to complete the anesthesia and 
to facilitate luxation of the eye. The luxated eye was 
held in place by a suture passed through the upper 
and lower lids near the anterior lid angle, simulating 
temporary 


partial 


tarsorrhaphy. The suture 


was 
armed with a small hemostat, care being taken that 


no pressure was exerted on the eyeball. 

Fight millimeters posterior to the limbus a 3-mm 
long equatorial incision was made involving only 
the exterior half of the sclera, and a mattress non- 
absorbable (silk) suture was 


The 


surgical preplaced 
through the wound lips scleral incision was 
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completed with a small Bard-Parker knife so that 


an opening of about 1.5 mm made 


The latter 
was carefully inserted between sclera and choroid, 


was large 


enough to pass a cyclodialysis spatula 


and the two membranes were separated posterior to 
the scleral wound for a distance of about 7 mm 
with sideward movements of the spatula the cleft 
was widened to about 2 or 3 mm. 


Reduction of the intraocular pressure was then 
achieved by one of two methods: (1) anterior 
chamber puncture, or (2) posterior sclerotomy ac 


cording to the following method: Opposite the first 
leral 


a 2-mm 


incision and % mm. posterior to the limbus, 
long meridional incision was made involv 
ing only the exterior half of the sclera 
silk 
deep 
tard-Parker 
The choroid Was opened by a 


procedure prevented direct injury of choroidal ves 


Through the 


wound lips a single Mclean-type suture was 


preplaced, and the remaining scleral layers 


were opened by a small knife without 
injury to the choroid 


blunt conical probe or the cyclodialysis spatula 


sels and subsequent hemorrhage, which might hap 


pen if a sharp instrument were used. The vitreous 
head was repeatedly cut by scissors as 
scott 


achieve this, gentle pressure on the eyeball with the 


it appeared 


until the eye became 


Sometimes, in order to 
finger was applied. The preplaced scleral suture was 
then tightened, closing the sclerotomy wound 

After the eye was softened, the citrated blood was 
On the 


syringe containing the blood a cyclodialysis cannula 


injected between the sclera and the choroid 


was imserted and then introduced through a pre 


placed loose loop of the suture into the preformed 


suprachoroidal cleft (Fig. 1). The assistant tight 


ened the suture, holding it consistently tight to 


secure closure of the scleral wound, and blood was 


injected until the cornea became cloudy. The cyclo 


The cyclodialysis cannula is 
preplaced the 


Fig. | 
through a 


mtroduced 


loop ot suture into the 


pretorme d suprac horoidal clett 
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dialysis 


spatula was then slowly withdrawn, the 
suture being still held at tension, so that the wound 
was immediately closed when the tip of the spatula 
left the wound lips. This method prevented the in- 
jected blood from being expressed by the 
The amount of the injected blood 


varied from 0.3 to 0.5 c« 


intra- 


ocular pressure 


, depending on the degree 


of sottening of the eye. In some cases 


with posterior 
sclerotomy blood leaked under the retina or into the 
vitreous the 


cavity around 


the 


sclerotomy wound. 


Theretore, softening of the eye by anterior 


chamber puncture is more satisfactory than by 


posterior sclerotomy, though with the first method 


the eye might not become as soft as desirable in 


some cases. The surgically treated eyes were enucle 
ated at 


60 days 


times several 


the 


varying trom minutes up to 


alter operation, and specimens were 


examined histologically 


A. OPHTHALMOSCOPIC FINDINGS 


Immediately after the operation the whole 
fundus of albino rabbits tested in preliminary 
experiments showed a bright red color as 
a result of the subchoroidal hemorrhage. In 
normally pigmented eyes the fundus showed 
\round 


the site of the injection many small retinal 


a slight degree of red discoloration 


folds were visible immediately after surgery, 
and in a few eyes in which the amount of 
injected blood was more than usual a balloon 


like the 


was formed. The retinal folds flattened quick 


protrusion of choroid retina 
ly in the following days, so that six to seven 
days after surgery the fundus had a normal 
appearance, At the same time, small depig 
mented choroidal 


the 


scars, corresponding to 
the 
wound, were detectable after careful exami 
nation. In 


injection wound and sclerotomy 


cases with posterior sclerotomy 
small retinal or vitreous hemorrhages were 


found in the vicinity of the sclerotomy wound. 


B 


ANATOMICAI 
Study 


formalin, the eyes were sectioned on 


FINDINGS 


1. Macross opr 
1O% 


\fter fixation in 


a meridional plane near the injection wound. 
xamination of the interior of the eve with 
a magnifying loupe confirmed the ophthal- 
moscopic findings of the small convoluted 
retinal folds around the site of the injection, 
and the small hemorrhages in the vicinity 


of the sclerotomy wound. The retinal folds 
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were accompanied in their area by a flat 
retinal detachment, which disappeared on 
the sixth to the seventh day after surgery, 
together with the folds, which in the mean 
time had gradually flattened out. Between 
sclera and choroid, a thin, dark-red layer of 
the injected blood was visible. This blood 
firmly adhered to the choroid and sclera, so 
that any attempt to separate the two mem 
branes led to destruction of the choroid, 

2. Microscopic Study The his 
tological findings around the scleral wound 


Sclera: 


and the silk thread are essentially the same 
as those found after similar wounds and are 
described in detail in previous papers. Since 
the wound is very small, only a localized 
reaction ensues. The scleral wound lips close 
by connective tissue on the 13th to the 15th 
day after surgery, leaving a chorioretinal 
scar at the site of perforation Occasionally 
a considerable amount of granulation tissue 
is found around the silk thread 
Choroid; Suprachoroidal Space; Ciliary 
Body 


injected blood appears in the suprachoroidal 


Immediately after the operation the 
space in a laver 0.15-0.5 mm. thick Thus, 
an artificial detachment of the entire choroid 
and the flat portion of the cihary body is pro 
There the 


thickness of the subchoroidal hemorrhage, 


duced are small variations in 
which are apparently caused by the normal 
anatomical connections between the coats of 
the eye, especially at the scleral spur and the 
optic dise. The suprachoridea is evenly split 
by the injected blood into fine pigmented 
the 


The blood itself contains 


layers, running parallel to choroid 


(Fig. 2) a few 


leucocytes, which are to be considered as the 
normal number in the circulating blood. 
Several hours after the operation a migra 
tion of leucocytes from the choroid, especially 
the ciliary body, takes place into the injected 
subchoroidal blood, increasing the leucocytes 
to five to six times the normal number (Fig 
3) 


occurs about 24 hours after the operation, 


The peak of the leucocytic migration 


but soon thereafter the number of leucocytes 
decreases rapidly, so that 2 to 3 days after 
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Fig. 2 (R#8 L.).—-Condition immediately atter the 


injection of the blood (8) into the suprachoroidal 


space; (5), sclera. evenly split suprachoroidea 


\fter the 


same time interval many young fibroblasts, 


surgery only very lew are seen 
deriving apparently from the suprachoroidea, 
appear in the subchoroidal blood (Fig. 5). 
The pigmented, fine layers of the supracho- 
roidea appear thinner, or even occasionally 


interrupted, possibly indicating some disinte 


grating action of the surrounding blood 
(Fig. 4). The thickness of the subchoroidal 
blood is on the whole slightly less than it 


was one day after the operation, measuring 
0.1-0.5 mm 


In the following days the amount of the 
subchoroidal blood decreases, so that about 
six to seven days after surgery the blood 


laver is 0.1-0.25 mm. thick. In the meantime, 


the fibroblasts in the subchoroidal blood have 


hecome more numerous, look flatter, and 


Fig. 3 (R#14 R).—Twenty-four hours after sur 
very. Numerous leucocytes have migrated into the 


suprachoroidal blood 
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Fig. 4 R).—Three days after surgery 
Some of the blood has absorbed. Partial disintegra 
tion of the suprachoroidal layers. The leucocytes 


have disappeared. (12), blood; (5), sclera 
form rows of cells connected 
fibers, indicating the beginning of organiza 
tion (big. 6). By that time the leucocytes 
have entirely disappeared from the blood 
There is a decrease in the amount of pigment 
contained in the blood, and some of it has 
formed small clusters. The outer layer of the 
choroid is slightly thickened by increase of 
the connective tissue cells. 

In the next seven days a little more of the 
subchoroidal blood is absorbed, so that 10 to 
13 days after the operation the blood layer 
is 0.1-0.25 mm. thick and regions adjacent to 
the ciliary body are often found free of blood 
This is possibly due to the higher absorptive 
action of the ciliary body as compared with 
that of the choroid, and to the fact that from 
the beginning the blood layer was relatively 


Fig. 5 (R#I5 R).—Six days after surgery 
young fibroblasts in the suprachoroidal blood 


Many 
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Fig. 6 (R#16 R) 
connective tissue in the suprachoroidal blood 


len days after surgery. Young 


thin there. The connective tissue cells in the 
blood show no appreciable change except that 
in some instances the formation of more com 
pact tissue has begun. The pigment layers 
of the suprachoroidea are considerably fewer ; 
pigment appears scattered in small clumps 
and is sparser than normal, apparently as a 
result of partial disintegration and = subse 
quent absorption. The choroid shows an in 
crease in the connective tissue cells and an 
increased density in the outer layers 
\pproximately 20 days after the operation 
the subchoroidal blood has been almost en 
tirely absorbed. Only occasionally (in one 
out of four cases) a very thin blood laye, or 
scattered red blood cells are visible. Instead, 
a band of newly formed connective tissue, 
with 


numerous nucle, 


the 


measuring one to 


three times thickness of the 


average 


big. 7 (R#19 R) 


Twenty days after surgery. C, 


band of young connective tissue between sclera and 
choroid 


AM 
= 
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Fig. & (R#13 L) Thirty days after surgery 
Thickening of the choroidal tissue between the large 
vessels 
choroid, is visible (ig. 7). This tissue is 
thinnest around the optic nerve and near the 
cihary body, possibly because in those re 
gions the subchoroidal blood was quickly ab 
sorbed, The tissue contains a varying amount 
of proliferated pigment, depending on the in 
dividual rabbit. The connection of this tissue 
to the inner surface of the sclera 1s loose; in 
contrast, it adheres firmly to the outer layers 
of the choroid, forming in most instances an 
inseparable unit. This is conclusively shown 
by the observation that after the histological 
processing of the specimens the connective 
tissue is found in many instances separated 
from the sclera, but from the 


very seldom 


choroid. It is obvious that the connective 


tissue band derives from organization of the 


Fig. 9 (R#12 1.).—Thirty-eight days after sur 
gery. Thickened choroid with proliferated pigment 
By this time the process of integration of the newly 
formed connective with the 
pleted 


tissue choroid is com 


CHOROID 


Fig. 10 (R#7 L) 
further changes 


Sixty days after surgery. No 
occur im the choroid 


subchoroidal blood, that is, from the matured 
fibroblasts observed in the blood two days 


The 


is considerably less than that of the original 


after surgery thickness of this tissue 


blood layer and amounts to only a small frac 


tion of the latter. In some cases, the choroidal 


tissue itself between the large choroidal 


vessels, and also the inner layers of the 


choroid, appear more compact, thicker, and 


with more nuclei than normal (Fig. &) 
In the subsequent weeks the connective 


tissue band shows fewer nuclei, becomes 


shghtly thinner and more compact, integrates 


almost entirely with the outer choroidal 


layer, and contains an increased amount ot 
proliferated pigment (Fig. 9). This process 
is completed between the 30th and the 40th 
day after the operation. The eyes examined 


hig. 11 (R#IS appearance of the 
pigment epithelium of the retina. On it remains of 
neuroepithelium are visible 
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& days after surgery show no other changes 
(Fig. 10) 

Retina; Subretinal Space: Because an 
artificial separation of the retina very often 
occurs during the histological processing ot 
the specimens, the slides often do not reveal 
the true relation of the retina to the choroid 
Therefore, the following description of the 
retinal changes is based on the study of both 
the histological slides and the macroscopi 
findings of the interior of the eye 

As stated previously, the injected blood 
spreads quickly in the suprachoroidal space, 
flat 


ciliary 


the 
the 
This causes a shortening of the total 


producing a detachment of entire 


choroid and body up to scleral 
spur 
surface occupied by the choroid. (owing to 
its great elasticity, the choroid adapts easily 
and quickly to the new space conditions by 


thicker. The 


rigid retina cannot follow the choroid and 


becoming shorter and more 
compensates for the creation of surplus tissue 
by forming folds and simultaneously detach 
ing itself from the pigment epithelium. Since 
in the following days the subchoroidal blood 
absorbs and the choroid resumes its normal 
size, the retinal folds flatten out and disap 
pear about the sixth to the seventh day after 
the operation. The retina apparently reat 
taches anatomically at about the &th to the 
10th day after the operation 

The fine structures of the retina, especially 
the neuroepithelium, do not show any abnor 
malities 

About half of the eves which had an an 
terior chamber puncture and were examined 
up to the 10th day after surgery show some 
albuminous fluid in the subretinal space. This 
fluid obviously originates from the choroid 
and represents histologically a transudate 
In the eyes which had a posterior sclerot 
blood fluid is 


found subretinally up to the 20th day after 


omy some and albuminous 


surgery. The blood derives from the wound 
of the choroid, absorbs slowly, and disap 
pears three to four weeks after surgery 
Occasionally the pigment epithelium of the 
retina has a fringe-like appearance, with 
some of the pigment adhering to the detached 
neuroepithelium ; in rare cases fragments of 
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the neuroepithelium are seen on the pigment 
epithelium (Fig. 11). These changes are 
probably caused by the pull which is exerted 
when the retina suddenly detaches from the 
choroid 


COM PLICATIONS 


If the choroid is perforated during the 
formation of the scleral opening, as happened 
four times in this series, the operation has 


to be postponed. 


In cases with anterior chamber puncture 
the iris may prolapse if the intraocular ten- 
sion rises too much during the subchoroidal 
blood injection, The iris has to be replaced 
or, if this is not possible, a peripheral iridec 
tomy has to be performed, as in two cases in 
these experiments. In cases with posterior 


sclerotomy it is inevitable that some blood 
leaks under the retina or into the vitreous 
In two cases in this series massive hemor- 
rhage into the vitreous occurred from the 
sclerotomy wound 


SUMMARY AND CONCLUSIONS 


Injection of 03.-05 ec. of the rabbit's own 
blood into the suprachoroidal space caused 
(1) flat 


about two weeks, 


detachment of the entire uvea for 
(2) temporary shortening 
of the choroid, (3) temporary re laxation of 


the (4) 


and 


and 
thickness 


choroidal 
the 
of the choroid. 


tissue, permanent 


Increase compactness 

The quick and even distribution of the in 
jected blood in the suprachoroidal space 
which seems to take place during the injec- 
that the 


choroid and sclera is very loose in the rabbit 


tion indicates connection between 


eye. The flat detachment of the choroid ob- 
viously causes a shortening of the surface 
occupied by this membrane. The surplus 
tissue is probably compensated by a thicken 
ing of the choroid, and this causes a tempo 
rary relaxation of this tissue, evenly distrib- 
uted over the entire uvea 

The subchoroidal blood is slowly absorbed 
within three to four weeks. Since the sclera 
has only few vessels, it is reasonable to as- 
sume that the absorption is effected mostly 


by the choroid. Formation of a fine connec- 


TEMPORARY SHORTENING OI! 


tive tissue net within the subchoroidal blood 
starts two to three days after surgery. This 
tissue apparently is derived from the cells 
of the suprachoroidea and becomes slowly 
Lhe 


with 


denser as the blood gradually absorbs 


connective tissue integrates intimately 


the choroid, causing this membrane to be 
come thicker and more compact and to con 
tain an increased amount of pigment. 

The retinal 


temporary formation of the 


folds in the 


the result of the creation of surplus tissue 


vicinity of the scleral wound is 


through the shortening of the choroid, They 
soon disappear and seem to have no unto 


ward effects. The absence of histologically 


(CHOROID 


visible changes in the retinal structure, es 
pecially in the neuroepithelium, shows that 
neither the blood injection itself nor the sec 
choroid have any 


ondary changes of the 


damaging effect on the retina 
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Electromyography of the 


Whiscles 


|. Normal Kinesiology; Divergence Mechanism 


GOODWIN M. BREININ, M.D. 
and 
JOSEPH MOLDAVER, M.D., New York 


In the past few years there has been a 
yreat deal of interest in the recording of the 
action potentials of the extraocular muscles. 
field of 
climeal electromyography, which has con 


[his is a natural extension of the 


tributed so largely to understanding of the 


disturbances in nerve and muscle function 


throughout the body induced by trauma and 
Studies of the 
muscles were not attempted because of dif 


clisease human extraocular 
ficulties of technique and instrumentation. 


These 


we now 


and 
find ourselves on the threshold of 


obstacles have been overcome, 
a new understanding of many old problems 
common to ophthalmology and neurology ; 
indeed, these disciplines are brought into 


even closer harmony. 


HISTORY 


High lights in the evolution of electro 
physiologic concepts of nerve and muscle 
function are the following: 1. Dubois-Rey 
mond, in 1848,’ established the “action cur 
rent” principle, or wave of electrical nega 
tivity of the nerve impulse. 2 
1907, 
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Piper? in 


obtained the first recorded electro 


1955. @ 


Partially supported by the Allen P. and Jose 


phine B. Green Foundation 

From the Departments of Ophthalmology and 
Medicine of the New York 
Postgraduate School of Medicine, and the Section 


Hos 


Physical University 


of Ophthalmology, Veterans Administration 


pital, New York 


200 


myogram. 3. Erlanger and Gasser, in 1926 * 
1937, 
of the cathode ray oscilloscope for nerve 


Bronk,” 


needle 


and with others, described the use 


impulse recording. 4. Adrian and 


in 1929, introduced concentric clec- 
trodes. 5. Denny-Brown and Pennybacker,’ 
in 1938, analyzed fibrillation potentials in 


denervated muscles. 
Outstanding with respect to the extra 


ocular muscles were the classic works of 
Sherrington on reciprocal innervation and 
Hering on the equal distribution of nerve 
impulses between contralateral synergists. 
Other important works were the electrical 
1930; Lorente 
de N6,* 1935; Brown and Harvey,” 1941; 
1949 ; 1952; Adler,' 


and Magee,'* 1954. The outstanding 


studies of Cooper and Eccles, 


Reid,'” 
1953, 
papers of 
1954 )* 


Pulfrich,'! 
Bjork and (1952 
hese 
workers have presented the first detailed 


Kugelberg 
deserve special mention. 
study of electromyography of extraocular 
muscles in man, Our techniques differ chiefly 
the 
electrode rather than the monopolar elec 


in that we have mostly used coaxial 


trode. 


The study of the action potentials of the 
extraocular muscles in man is of tremendous 


importance for several reasons. It affords 


a unique insight into the innervational fac 


tors of normal eye muscle activity and ts 


thus of basic physiologic interest. It provides 


a tool for analysis of altered or impaired 


ocular motility on the clinical level and is 


thus of great practical interest, Our own 
studies and those of Bjork and Kugelberg 
clearly indicate the potentialities for ophthal 
mologic and neurologic diagnosis inherent 


* References 14 through 18 


| 
4 
by 
| 
| 
— 


ELECTROMYOGRAPHY OF EXTRAOCUL 


in this approach. We feel that a more com- 
plete understanding of many clinical motility 
entities is at hand 

In a shall 


the 


series of papers, we present 


electromyographic data on following 


Kinesiology of the extraocular muscles 


Paretic strabismus; ptosis 


N ystagmus 
Supranuclear mechanisms 
5. Comitant strabismus 
6. Myopathies and neuropathies 
lhe present paper is a preliminary report 
dealing with normal kinesiology. The nature 
of the divergence mechanism in a_ patient 


with intermittent exotropia will also be 


described. 


MATERIALS AND METHODS 


Critical electrophysiologic work requires high 


standards of instrumentation. We employ a dual 


beam cathode-ray oscilloscope with a high-grain 


preamplifier and audioamplifier. Recordings are 


made by photography with a variable-speed 35 mm. 
moving film camera. Tape recording for sound is 
also available \ sec ond oscilloscope Is used as a 


monitor. A time signal can be fed into one channel 
Both 
beams are used to record simultaneously from two 
Time markers of 1000 and 100 cycles and 


speeds of 10 cm/sec 


while the other records the muscle potential. 


muscles 


camera 


, 25 em/sec., and some 


times 50 cm/sec Traces can be suitably 


are used 
displayed by increasing either the sweep speed or the 
film speed. A well-shielded room which provides an 


almost notseless isoelectric base line is sine qua non 


from a 
muscle. We 


electrode, 


\ concentric needle electrode made 


27-gauge needle is inserted into the 


prefer this to the monopolar since it 


seems to be more selective in pick-up, and thus less 
subject to criticism of recording extraneous or dis 
tant potentials. It 


of the 


also affords greater detail for 


analys motor units. Larger-gauge electrodes 


produce excessive trauma, with frequent subcon 


junctival hemorrhages. This is minimized with the 


present electrode, and subsequent discomfort or re 
slight 


actior Care must be exercised to prevent 


exposure keratitis—drops of 1% methylcellulose 


sultice 
thesia 


to maintain corneal moisture Popical anes 


adequate for all needle insertions through 


the conjunctiva. The orbicularis oculi requires a 


skin approach after procaine anesthesia, A blepharo 
Stat is necessary tor plac ement of the electrodes 
Insertion of the sterile 


cles is made through the conjunctiva anterior to the 


needle into the rectus mus 


tendon insertion and thence into the muscle belly 


AR MUSCLES 


(Fig. 1). In this way the conjunctiva helps to sta 


bilize the electrode. A burst of impulses records 
proper placement. A ground electrode is affixed to 
the patient's forehead. Deviations and displacements 
of the eyes are measured on a hand perimeter 


ELECTROMYOGRAPHIC PRINCIPLES 


The technical details of electromyography 
are unfamiliar to most ophthalmologists ; 
hence a brief exposition is warranted, The 
nerve impulse is generated in the cell body 
of the neuron and distributed through the 
axon and all its subdivisions to the muscle 
cells it innervates. The cell body, axon, and 
muscle this constitute the 


motor unit. The electrode picks up the inte 


cells in series 


grated voltage of the synchronous discharge 


of the muscle cells of the unit. This appears 


on the oscilloscope as an electrical wave form 
of diphasic or triphasic character when the 
needle is properly placed. A monophasic, 1. €., 
a negative or positive, wave may result from 
asymmetric positioning of the electrode. Poly- 
phasic potentials are occasionally found in 
normal skeletal but rarely occur 
in the extraocular muscles. The effect of the 


body as a volume conductor may alter the 


muscles, 


wave form, and frequently an envelope pat 


tern occurs, which can be resolved into its 


component potentials by suitable electrode 
positioning 


The 


ocular 


anatomical motor unit in the extra 


muscles is very much smaller than 


that of skeletal muscle 
of the soleus is said to be 1 
100-150 


The innervation ratio 
nerve fiber to 
(Clark,’*® 1931), 


whereas that of the extraocular muscles con 


muscle fibers 
sists of 1 nerve fiber to only 5-10 muscle 
fibers (‘Tergast,?” 1873) 

This difference finds expression the 
configuration of the electrical motor unit 
or action potential 


in skeletal 


which is often complex 


muscle and usually simple in 
extraocular muscle. Under pathologie condi 
tions slightly asynchronous discharge of the 
motor unit results in a “polyphasic’ 


tial 


ten 


In general, a low innervation ratio is 


characteristic of muscles involved in delicate, 


precise, and complex movements, such a 


the eve muscles and small muscles of the 
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big. | 1, patient with electrodes inserted in lateral recti. Discomfort and reaction are 


slight. #, close-up of inserted electrode 


hands, whereas a large ratio is characteristic 
of muscles used for gross actions, such as 
those of the limbs and trunk 

Skeletal muscle at rest evinces no potential 


recordable with present-day imstruments. .\s 
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will be seen, this 1s not true of the extra- 
ocular muscles, which rarely are electrically 
silent. .\ skeletal muscle responds to an 
increased innervation in several ways. The 


frequency of discharge of the motor unit 


1M 
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i 


ELECTROMYOGRAPHY Ol 


increases, and additional units are recruited, 
which may be of much larger amplitude. 
Thus, the pattern of activity goes from rest 
ing silence to a few units on minimal effort 
to a thunderous barrage of firing units on 
effort. The last 


permit analysis of individual units, owing 


maximum state does not 
to their great number and density, On the 


audioamplifier the sound changes from a 


pop or crackle of individual units to the 


crashing obbligato of profuse firing. It 1s 
sometimes easier to hear than to see a unit. 
Average normal values for skeletal motor 
units 2re as follows: amplitude, 100-3000 jv ; 
duration, 5-10 msec.; frequency, 5-30/sec. 
An oscillos« ope w ith suitable preamplitic ation 
is essential to display the traces of such small, 
fast potentials 
Characteristic alterations of the electrical 
activity have been described in lower motor 
neuron lesions, myopathies, and other neu- 
rologic conditions. A most useful diagnostic 
finding is the fibrillation potential of de 
nervation. These potentials are considered 
the output of an individual muscle fiber and 
show an amplitude of 5-100 pv, a duration 
of 1-2 msec., and a frequency of 5-30/sec. 
In man they develop about two to three 
weeks after denervation. They occur while 
the muscle is at rest. When denervation is 
complete, no volitional potentials are ob 
tainable. In partial denervation a combina 
tion of fibrillation with volitional potentials 
is found. If there is a 


recovery Occurs, 


gradual development of “polyphasic” poten 


tials, which, in turn, give place to normal 


motor units. A certain number of fibrilla 


tions and “polyphasics’” may persist up to 


Other 
abnormal potentials may also appear: Posi 


and after complete clinical recovery 


tive slow-wave potentials of 5-10 msec. are 


also seen in denervation with insertion of 


the electrodes. 

Paralysis resulting from compression of a 
nerve without denervation results in electrical 
silence at rest and on volition. 

Upper motor neuron lesions may reveal si 
multaneous activity of antagonists, synchrony 
of firing, and disturbances of reciprocity 


EXTRAOCULAR 


MUSCLES 


Muscular dystrophy exhibits low ampli- 


tude of motor units due to progressive 


destruction of muscle fibers. 


CLINICAL MATERIAL 


We have 


studies in kinesiology and nystagmus. All 


utilized normal volunteers for 
have had good vision in both eyes and, 
despite binocular application of electrodes, 
have had no ill effects. Some corneal expo 
sure and subeonjunctival hemorrhages oc 
curred in several subjects prior to the use 
of the fine electrode, Since then, discomitort 
has been minimal and the method appears 
eminently practical, particularly since non 
kinesiologic studies require very little time, 
had 
serted for periods of one to two hours with 
difficulty. 


Several volunteers fine electrodes in 


out pain of 


OBSERVATIONS 


Lhe 


similarity in 


Potentials. 


show a 


A. Action 


muscles 


extraocular 
basic their 
motor units 
are listed by 
20-150 pv; 


quency, 


The following characteristics 
Byork 
duration, 1-2 and fre 
150 Although 
these figures agree well with our material 


average amplitude, 
misec., 
up to per second 
with respect to the duration, we hesitate to 
give figures on amplitude or frequency be 
cause these factors vary so greatly with elec 
trode position and effort. The iMportance 
of electrode position cannot be overempha 
sized. A slight variation may cause an in 
crease in amplitude of hundreds of micro 
volts. We have recorded amplitudes of 400 
O00 wv in 
be sampled at several pomts before conclu 


strik 


ing characteristic of extra@cular muscles ts 


some muscles, A muscle must 


sions as to function may be drawn. \ 


the presence of marked activity in the pri 


mary position. Even in versions the firing 


of inhibited muscle does not fall off to zero 
except in the most extreme movement out 
In this the extraocular 


skeletal 


which is electrically silent at rest 


of the muscle field 


muscle is in contrast to muscle, 
There is, 
in fact, no position of rest for extraocular 
When 
field of action, the frequency of firing in- 
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muscles the eve is moved into the 


os 


A. 


Fig. 2.—Lateral rectus, O.D 


Upper tracing records field of maximum activity (abduction ) 


tion with rhythmic motor unit activity 
in 100 cycles. 


= 


big. 3 


Reciprocal re'ationship 
O.S 


tracing, 


On extreme gaze right there is marked activity of the lateral rectus O.D 


plete inhibition of the lett lateral rectus 


. lower tracing, inhibition in the adducted position, 


Lateral recti of the two eyes 
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; middle tracing, primary posi 
Time 


upper tracing, O.D.; lower 


with almost com 


On extreme gaze leit the left lateral rectus fires maximally, while there is complete inhibitior 


of the right lateral rectus 


creases, new units are recruited, 


creased amplitude Is seen | hig >) 


and in 
a graded increase of activity in the agonist 
on versions and a simultaneous graded de 
crease of activity of the antagonist (hig. 3) 
Sherrington’s law of reciprocal relations ts 
thus beautifully exemplified in the direct and 
contralateral antagonists. Synergists show a 
parallel increase of activity 


Figure 4 illustrates the firing of the medial 


rectus in adduction with excellent needle 


The amplitude is large (400 py) 
lower the 


position 


The 
204 


tracing shows individual 


\\ 


units spread out by fast camera speed (50 


sec. ) 


B. Convergence Potentials.-Convergence 


is characterized by increasing amplitude, 


the 


5.4), whereas the lateral recti are 


frequency, and re 


ruitment in medial 


recti (big 


increasingly intubited. Slight activity of 


the 
the 
break, when the convergence near point ts 


lateral rectus, however, persists until 


exceeded Just prior to the break, on devi 


ation of the gaze to the side away from its 


held, the slight activity ot the lateral rectus 


falls off to zero. Fusional 


prism conve r 


” 
VW 
1 
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hig. 4.—Medial rectus of right eye 


EXTRAOCULAR 


MUSCLES 


Upper tracing records large activity in adduction at 10 em/sec.; lower tracing, same muscle 


at fast camera speed of 50 cm/sec 


Fig. 5 
OS 


Both medial recti recorded 
record, O.D 

A, convergence. shghtly less activity is recorded 
i right eye. A few individual large units can be 
identified 


upper record, 
lower 


BR, dextroversion There is 
activity with larger amplitude in the left 
rectus, while the right medial rectus is 


except tor an occasional remote unit 


marked increase of 
medial 
inhibited 
alone 


C, right medial 


single units 


rectus with examples of 


gence is accompanied by the same recruit 
ment. The motor units are not as large as 
those seen when the muscle fires maximally 


5B) 


in a version ( Fig 


Potentials. 


presents a particularly interesting problem, 


C. Divergence Divergence 
inasmuch as the ancient controversy over the 
existence of an active or a passive divergence 
mechanism, with the related question as to 
existence of a divergence center, still rages 
\dler '* (1953) 

method that 
rectus occurred in 
With 


the yreat sensitivity and freedom from inet 


Recent work by with a 


kymographie indicated active 


innervation of a lateral 


a normal subject during divergence 


tia of our equipment, we have been able to 
analyze the divergence function in an instruc 

tive subject-—a patient with intermittent exo 
tropia. This case merits a special account, 


since it conclusively demonstrates that di 


vergence is definitely associated with active 
innervation of the lateral rect 


hase d 


of convergence and elasticity of the orbital 


The con ept 


of divergence solely on the inhibition 


tissues, fascia, and muscles cannot be counte 
nanced any longer 
Vear his 


This 


J. a 31-year-old white man, had a 15 
tory of intermittent divergence of the left eye 
had inereased in frequency and amount through the 
years ability to tuse on 
close ( 


left eye turned out fre 


although he retained the 


effort Hie also maintained a 


although on near fixation the 


quently. He presented a “swinging-gate” phenom 


enon with divergence of the left eye 45 


degrees. Prism measurements showed exo deviation 
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big. 6a 


Intermittent exotropia with remote fixation 


OPHTHALMOLOGY 


Lateral rectus of diverging eye shows 


marked increase of firing as eye breaks from fusion into exotropia 


Fig. 6 


Divergence in intermittent exotropia 


Lateral rectus above; medial rectus below 


On convergence the activity of the medial rectus 
increases, while the lateral rectus is increasingly 
inhibited. At the break there is marked activity in 
the lateral reetus, which overlaps continued activity 
in the medial rectus for 20 msec., after which inhi 
bition of the medial rectus occurs. The firing in the 
lateral rectus persists so long as the eye remains di 
vergent 


of 70/, tor distance and near. Vision was 20/20 in 


each eye, and the retractive 


error was a small hy 
peropia 


Flectrodes were inserted in the left medial and 


lateral rectus muscles, Activity of both muscles was 


good, As soon as divergence occurred, the activity 


of the lateral rectus mecreased markedly while the 


medial rectus was inhibited. This phenomenon 


curred at all times when the lett eye turned out. On 


reestablishment of fusion the reverse took place 


These data are subject to the criticism 


that the patient was fixing a point only 


3 to 4 meters distant in the room, and hence 
it may be argued that convergence influence 
That this could vitiate the 


was present 
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result seems quite unlikely; furthermore, 
the phenomenon was the same no matter 
how fusion was broken, and even when the 


Lhe 


whenever the eye 


fired 
(on 


eyes were covered lateral rectus 


maximally turned out 
determining the divergence break after con 
vergence, a most imstructive 


tracing Was 


obtained (Fig. 6). The medial rectus firing 
increased im amplitude and frequency on 
convergence, while the activity of the lateral 
decreased 


rectus lLlowever, just before the 


eye diverged the inhibited lateral rectus 
fired large potentials for a period of 20 
msec., during which time the medial rectus 
was still increasing its discharge. Then inhi 
bition of the medial rectus occurred and the 
eye diverged, while marked firing continued 
in the lateral rectus. Not only was divergence 
associated with increased activity the 
lateral rectus but this increase occurred prior 
to the inhibition of the medial reetus—pul 
ling, as it were, against it. The activity in 
the lateral rectus continued as long as the 
eye remained divergent and paralleled that 
which accompanied divergence at other dis 
tances, This apparent negation of Sherring 
ton’s law suggests that divergence is indeed 
an independent function and may be a mam 


festation of a fundamental disturbance im 


intermittent exotropia. No such disturbance 
In reciprocity occurs mM the rapid movements 
of nystagmus, The source of divergence activ 
ity thus manifested remains unknown. It 
lends impetus to the search for a divergence 
center and will probably gratify the propo 
nents of the divergence excess concept of 


intermittent exotropia 
Fusional prism divergence did not seem 


to increase the activity of lateral rectus fir 


ing, perhaps because fusional divergence 
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amplitudes in the normals studied 


low 


insertions, not exceeding a few diopters 


were so 


very especially after bi ateral electrod 


\ second case of long-standing intermittent 
exotropia has been studied electromyograph 


ically 


divergence 


had alter 
hildhox 


it has increased 


D. S., a 29-year white man, has 


nating iwitermuittent since 


Originally present at distance only 


in degree until the present, when his eyes are diver 


gent most of the time. With effort, he fuses at both 
distant and near fixation points The N.P.C. is 
close. Prism measurements showed exo deviation 
of 70/, for both distance and near. A small myopu 


refractive error was corrected to 20/20 O. U 


trodes were inserted m the medial and lateral recti 


the right eve 
Whenever the eve 


activity in the 


was a marked 
This 
When the patient 


dive there 


increase ol lateral rectus was 


true for all distances of fixation 


asked to observe a fixation about 


could 


with effort but lapsed into a divergence of 70 \t 


Was point at 


mile distance, he briefly maintain tusion 


the onset of divergence, the firing of the lateral 


rectus increased, reaching a maximum in the most 


divergent position and maintaining this level so long 


as the eve remained divergent. This degree ot ac 


Fig. 7—Field of action of left inferior oblique 


rhythmic firing of 
intermingled with other electrical 


Vote 


A, primary 
single motor unit 
activity 


po ition 


KB, movement trom primary position to up and 
in and then up and out. Initial activity with single 
motor units bursts into large activity as the eye 
goes into nasal field of elevation ; activity is slightly 


less im the temporal field of elevation 


C, maximum field of activity with sustained firing 


DD. inhibition of activity on downward gaze 


Fig. & 
1, primary 
Is present 


Levator palpebrae 


Moderate 


superiors 
position sustamed activity 


B, upward gaze. Increased firing occurs 


C, blinking due to corneal reflex seen as mbhib 
tion in middle third 
1D), downward gaze. No activity is present 


recorded im the 


E, a 


muse le 


single motor unit ame 


tivity was the equal of that seen in extreme lateral 


version to that side. There is no possibility of con 
vergence playing a role under such circumstances 
Phis case completely bears out the findings of the 
previous case of intermittent exotropia and estab 


tion that divergence associated 


li hes le yond que 


with active innervation of the lateral rectus (hig. 6a) 


hields of 


active in the 


lection lhe horizontal recta 


are primary position, On paze 
up and gaze down the activity remaims at 


le vel 


the although occasionally 


Phe tield oft 


instructive (lag. 7) 


about same 


it appears to slightly 
the inferior oblique 1 
fhe muscle firing is greatest in the superior 
nasal field, where maximum elevation occurs 


lhe the 


superior temporal field, where tor sional tune 


muscle activity is slightly less in 


tion is maximum, In the primary position it 


| 
| 
| 
| 
B 
of 
ge 


3 
7 


is moderate in amount but falls to zero below 
the horizontal plane. 

Levator Palpebrae.—\nsertion of the 
electrode through the upper fornix is easily 
accomplished by everting the lid over a 
Desmarres retractor. The action potentials 
are brisk, increasing greatly on upward gaze 
(Fig. 8). The activity decreases to a mini- 
mum or zero on extreme downward gaze. 
Well-developed reciprocity existing between 
the levator and the orbicularis is clearly 
shown in blinks, as was reported by Bjork 
and Kugelberg.'® In our series there does not 
seem to be any significant difference between 
the action potential of the levator and that 
of the recti muscles, such as was suggested 
by these authors.'® Electromyography is im 
portant in studies of ptosis. For example, a 
patient with complete third nerve palsy of 
three months’ duration due to a proved aneu- 
rysm showed a characteristic train of fibril 
lation potentials of denervation while at rest, 
which persisted throughout the period of 
examination, No voluntary potentials what 
ever could be elicited. This case will be re 
ported subsequently with other examples of 
paralysis. The levator lends itself to the 
demonstration of altered innervation of myas 
thenia gravis and the response to drugs. 

Orlncularis Oculi,-Vhe activity of this 
muscle appears intermediate between the 
extraocular and the skeletal muscles. On 
forced closure of the lids the amplitude be 
comes tremendous, and recruitment and fre 
quency increase greatly (Fig. 9). The motor 
units often exhibit the simpler pattern of 
the extraocular muscles. The corneal blink 
reflex can readily be shown as a rapid aug 
mentation of discharge with concomitant in 
hibition of the levator (Fig. 8). In a patient 
with myotonia atrophica the orbicularis 
showed no voluntary potentials. The lack 
of muscular structure was confirmed by elec 
trical stimulation studies. Closure of the eyes 
was effected solely by levator inhibition 

G. Reliability of Tracings.—We have 
been struck with the consistency and repro 
ducibility of EMG patterns, despite the fact 
that the needle must undergo slight changes 
ot position in movement, In one patient a 
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single motor unit fired steadily in the same 
eye position for an hour without altering 
form or frequency, despite various move- 
ments during that time. On the eye returning 
to the same position, the activity was iden 
tical, indicating fixity of the electrode-unit 
relationship 

When the globe was fixed immovably with 
forceps, the innervation pattern on attempted 
movement corresponded with that of the 
freely rotating globe; so it is the eftort ot 
innervation that determines the rate, ampli 
tude, and recruitment of units. Augmentation 
of the agonist and inhibition of the antago 
nist occur just as though the globe were free 
to follow the muscle pull. These findings 


~ 


Fig. 9.—Orbicularis oculi and levator palpebrae 
superioris simultaneously recorded  (orbicularis 
above; levator below ) 


(4) On upward gaze the levator is active, while 
the orbicularis is inhibited 


(B) On closure ot the eye the orbicularis fires, 
while the levator is inhibited except for a single 
unit discharge 


(C) On forced closure there is marked increase 
of orbicularis activity and total inhibition of the 
levator 


were reported by Bjork '* and have been 
completely confirmed by us. lassive move 
ment of the globe does not produce or alter 
the activity, which always accords with the 
volitional effort. Covering the eyes makes no 
difference—the level of activity is indepen 
dent of the visual act. Fixation serves as 
the guide to bring the eve to bear on a 
particular object of interest. The same level 
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of activity develops whenever the globe de 


scribes the requisite rotation to arrive at 


that point—seeing or not seeing—because 


it takes the same amount of energy to ac 
complish the movement. This has a bearing 
upon the significance of the fixing eye in 
strabismus and the -prism measurement ot 
deviations, as will be described subsequently 


H. Paretu 


muscle palsies investigated electromyograph 


Strabismus. Extraocular 
ically will be reported later. Definite fibril 
lation, indicating denervation, can be shown 
in some cases, It should be possible to dif 
ferentiate a pressure paralysis with a block 


Fig. 10 


right lateral rectus. ‘Time, 100 cycles 


In upper tracings occur extremely rapid nystagmus episodes 


between these contralateral antagonists 


EXTRAOCULAR 


Caloric nystagmus (cold water in right ear). 


WVUSCLES 


nate that this method cannot be used readily 
in children because of the necessity for gen 
eral anesthesia. We plan to study muscle 
activity at the operative table during the 
and with direct 


induction of anesthesia, 


insertion of electrodes in the exposed muscle. 

J. Nystaqmus.—No_ tiner method exists 
for recording nystagmus potentials im the 
human than electromyography. Spontaneous 
and induced nystagmus potentials have been 
recorded, Optokinetic and vestibular nystag 
mus are readily elicited, the latter by means 
of cold water in the external auditory canal 


We have been astounded by the beautiful 


Upper, left lateral rectus; lower, 


Note reciprocal relationship 


Jase line showed absence of activity in the left lateral 


rectus, while fair activity was present in the right lateral rectus, owing to gaze being directed to 


the right. 
silence of the right lateral rectus 


of conduction from denervating lesions by 
silence in the 
Phe 


importance of such studies is self-evident 


the presence ot electrical 


former and fibrillations in the latter 


we should be able to anticipate early func 


tional recovery in the former and a poor 


prognosis in the latter. A primary muscular 
could be from a 


atrophy distinguishable 


neural atrophy by the pattern of the EMG 
This 


It is unfortu 


I. Comitant Strabismus will also 


be reported on subsequently 


One nystagmus episode is recorded from the same mus¢ le at fast speed 


A sudden burst of marked activity in the left lateral rectus corresponded to complete 


Time 1000 cycles 


tracings of extremely rapid rates of caloric 
nystagmus that are displayed in detail even 
at durations of 30 msec. or less (hig. 10) 
There is perfect reciprocity in the normal 
Studies on pathologic nystagmus are in 
progress 

SUM MARY 


Klectromyography of the extraocular mus 
cles in man is clinically feasible, relatively 
simple, and without ill effects. It provides 


an important tool for physiologic studies of 
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innervational factors affecting the extraocular 
muscles. It may prove to be a new and sig 
nificant aid to clinical diagnosis and prog 
nosis——a matter of great interest to the 
neurologist, as well as the ophthalmologist. 

llectromyograms are presented showing 
the character of the action currents in the 
extraocular muscles. The motor unit is 
simpler than in skeletal muscle, is of shorter 
duration, and can fire at greater frequency 

[here is no position of innervational rest 
The muscles actively fire in the primary 
position and at all times except in extreme 
movements out of their field. Reeiprocal in 
nervation versions, vergences, and lid 
movements is exhibited by graded decremen 
tation of the antagonist with augmentation 
of the agonist in the same and the opposite 
eye. This relationship can be very rapid, The 
field of action of a muscle is readily demon- 
strated 

Spontaneous, optokinetic, and vestibular 
nystagmus potentials are recorded in sharp, 
clear-cut patterns. Caloric nystagmus, as 
fast as 30 msec. or less, is displayed in 
detail, kleetromyography provides the finest 
demonstration of these phenomena obtain- 
able 

Paretic muscle involvements can be ana- 
lyzed by the EMG, subject to certain limita- 
tions. Fibrillation potentials have been ob 
tained in denervating lesions. 

Cases of intermittent exotropia are 
deseribed in which active divergence innerva 
tion to the lateral rectus occurred. Divergence 
cannot be considered a passive phenomenon, 
but the source of divergence activity remains 
to he discovered 
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Phoryngoconjunctival Fever, a Newly Described Entity 


RALPH W. RYAN, M.D., M.S. Ophth. 
JAMES F. O'ROURKE, M.D., M.S. Ophth. 
and 

GILBERT ISER, M.D., Bethesda, Md 


taken 
lightly by both the physician and the public. 


Conjunctivitis is an entity often 
Many causative agents are known, and effec 
tive therapy is found for most of them, How 
sull 


not only appear resistant to commonly pre- 


ever, cases are sometimes seen which 
scribed therapeutic measures but may have 
the additional danger that they are caused 
by easily transmissible pathogenic agents, 
leading to epidemic outbreaks. Such types 
of conjunctivitis may be responsible for con 
siderable morbidity and loss of time from 
schools, offices, and factories. Virus agents 
are notably difficult to isolate and identify, 
and only a few are known to respond to 
present antibiotic and chemotherapeutic 
agents. 

In recent years references have been made 
to conjunctivitis appearing in epidemic form 
with characteristics suggestive of a viral 
origin but not fitting into classifications of 


known 


virus conjunctivitides Association 


with swimming pools or dissemination at 
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tributed to 


instruments 


ophthalmologists’ 
have in the past been linked with entities 
which as clearly defined as could 


were not 


be desired.* One might surmise that this 


confusion has been increased in) some in 
stances by two or more viral agents being 
involved in the same epidemic outbreak. 
Further difficulties may have been introduced 
by pathogenic viruses undergoing mutation 
or changes in characteristics from one out 


break to another. 


It should not be surprising to ophthalmol 
ogists and otolaryngologists, therefore, that 
since early in 1954 a new disease entity, 
pharyngoconjunctival fever, has been de- 
scribed and added to the previously known 
virus diseases associated with conjunctivitis 
The agent 
has been identified as Type 3 of a group of 
viruses called “APC” 


and nasopharyngitis. causative 
(adenoidal-pharyngeal 
conjunctival) viruses because of the sites 
from which members of the group were first 
Others of the APC 


definitely implicated as 


isolated viruses have 


not been sponta 


neously causing conjunctivitis, though their 
importance in the field of respiratory disease 
appears considerable 

OBSERVATIONS FIRST 


RECOGNIZED CASES 


Description of the first few cases from 


which Type 3 AIC virus was recovered 
largely sets the pattern of observed ocular 
findings in pharyngoconjunctival fever In 


1954, a 
nician exposed to 3 APC 


early February, tech 
virus devel 


oped umocular conjunctivitis without dem 


laboratory 


onstrable fever or other evidence of systemic 
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disease except slight soreness and injection 


of the throat. On referral to the Ophthalmol- 
National 


and 


Institute of 
the 
conjunctivitis was found to be acute and 


ogy Branch of the 


Neurological Diseases Blindness, 


nonpurulent, with lymph follicle hyperplasia, 


which was most marked on the lower pal- 
pebral conjunctiva. Congestion of the con- 
junctiva was moderately severe over the pal- 
pebral area, but minimal over the bulbar 
conjunctiva, and faded out toward the limbal 
region. There was definite discomfort, burn 
ing, but 
photophobia or pain. The palpebral fissure 


and lacrimation, without severe 
was narrowed moderately in the affected eye, 
showing blepharospasm to be present. Vision 
was not significantly impaired. No preauric- 
ular lymphadenopathy was noted. The eye 
showed no other significant abnormality ex- 
cept for refractive error. No involvement of 
the cornea could be determined. 

Smears and cultures from the eyes were 
negative for bacteria but positive for Type 3 
APC the affected eye. A 


mononuclear cells were present in the con 


virus from few 


junctival smears and serapings. No inclusion 
bodies were found in the scrapings. Throat 
swabs on the first day showed positive cul 
tures for Type 3 APC virus and for Neis- 
seria, nonhemolytic Streptococcus, alpha 
Streptococcus, and hemolytic Hemophilus. 
Similar swabs three days later grew occa- 
sional and 


Neisseria alpha-Streptococeus 


colonies. The patient had been medicated 
only with chlortetracyeline ophthalmic drops 
in both eyes six times daily. 

No evident response to the chlortetracy- 
cline ophthalmic drops was noted, but the 
conjunctivitis cleared in about one week with 
no residual except the increased lymph fol 
licles of the conjunctiva. No corneal involve 
ment was noted in this case, which was the 
first of a series from which Type 3 APC 
virus has been recovered. 

\bout 


Type 3 


the 
virus from the affected con- 


two weeks after 


junctiva of the technician, a pediatrician was 


isolation of 


examined in our uniocular 


eye clinics for 
conjunctivitis.” He gave a history of onset 
six days after a 2-year-old girl with acute 
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iebrile nasopharyngitis and mild conjunc- 
tivitis Lad coughed in his face during an 
examination, Despite his having washed his 
face immediately, the infection was still sus- 
pected of association with the cough expo- 
sure. He also had rhinitis and mild pharyn- 
gitis with cervical lymphadenopathy but no 
preauricular adenopathy or fever. 

The pediatrician’s conjunctival involve- 
ment was severer than the technician’s but 
resembled it otherwise 
the 


after a week, with no noticeable response to 


No corneal changes 


were noted, and inflammation cleared 


chlortetracycline drops. As in the technician, 
the second eye did not give evidence of in- 
fection, It is not known whether this course 
was influenced by hygienic measures or the 
use of the eye drops. Type 3 APC virus was 
cultured from the affected eye and was not 
found 


in the other eye, while bacteriologic 


cultures were negative. No inclusion bodies 
were found 

Three children and three more adults who 
had contact with the previously mentioned 
child had illnesses identifiable with hers dur- 
ing a two-week period after her admission.' 

To summarize the findings in these eight 
cases, fever for five to six days was seen in 
six; pharyngitis occurred in seven; rhinitis 
was present in seven, while in one findings 
were suggestive of a “common cold.” Con 
junctivitis was present in four cases, while 
None 
had preauricular lymphadenopathy. All cases 


five had cervical lymphadenopathy. 
gave cultures of Type 3 APC virus and/or 
showed a rise in neutralizing antibody titer 
to it, Conjunetivitis in the four cases was 
similar to that in the previously described 
Cases 
Laboratory findings in the eight cases 
showed mild leucoeytosis early in the illness 
with a tendency to neutrophilia. Later, differ- 
ential counts became normal, with mild leu- 
copemia developing. This series of cases oc- 
curring in a two-week period after admission 
of the first case failed to show any significant 
response to treatment with sulfonamides or 


antibiotics. 
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ig Nonpurulent follicular conjunctivitis Fig. 2.-Eye in moderately severe case ot 


in APC virus infection (mild case) pharyngoconjunctival fever 


Phroat in pharyngoconjunctival fey lig. 4.—Severe congestion of pharynx and 


ving marked lymphoid hyperplasia throat in AVC virus infection 


Figg. 3, 


a 
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OBSERVATIONS ON EPIDEMICS 


During the summer of 1954 outbreaks of 
acute catarrhal (nonpurulent ) conjunctivitis 
with nasopharyngitis, fever, and malaise oc- 
curred in northern Virginia and the Wash 
ington metropolitan area. Some 300 cases 
studied by the National 


logical Institute and the National Institute 


were Microbio 


of Neurological Diseases and Blindness.t 
Type 3 APC virus was recovered from some 
80 of these patients, and type specific neutral 
izing antibody response was found in nearly 
all the patients whose blood was examined 


(ine of the outbreaks occurred about a 
summer day camp near Alexandria, Va. One 
hundred eighty-one children 4 to 12 years 
of age visited this camp daily and swam ort 
waded in its swimming pool in groups of 20 
to 40 twice a day. Two other area residential 
communities with swimming pools also had 
outbreaks: one followed closely the opening 
of a new pool The water in all these pools 
was chlorinated 

Studv of home contacts of the day-camp 
children showed numerous cases of the dis 
Adults were found less commonly af 
adults, the 


mothers were the ones most frequently in 


fected than children \mong 


fected. In addition to home contacts, many 


sporadi cases were observed, a large per 


centage giving a history of recent use of 


swimming pools 


Clinical manifestations of pharyngocon 


junctival fever noted among these cases 
varied from one patient to another, with first 
one manifestation and then another predomi 
nating. An individual case might have only 
one or might have all known manifestations 


Phe 


shows the incidence of the principal manites 


in evidence accompanying tabulation 


tations among the 80 virus-positive cases 


bever 

Conjunctivitis 66 

Sore throat 70 

Headache 

Lassitude or malaise 72 

+ References 3 and 9 


ADENOIDAL-PHARYNGEAL-CONJUNCTIVAL 


VIRUS DISEASE 


SUMMARY OF OBSERVED CLINICAL AND 


LABORATORY MANIFESTATIONS OF TYPE 
APC VIRUS DISEASE (PHARYNGOCON 
JUNCTIVAL FEVER) 

1. The disease occurred after an incuba- 
tion period of 5 to 10 days, but averaging l 
week. 

2. Spread appeared to be by many types 
of contact, but epidemics were associated 
with swimming pools even when the water 
was chlorinated 

3. The disease was commonest in children 
but often affected adults 

Conjunctivitis was usually associated 
with other manifestations, such as (a) naso 
but 
might range from slight injection of the 


pharyngitis, which was usually mild, 
mucosa to moderate congestion; (b) fever, 
with a temperature which might reach 104 b 
and last three days to two weeks; (¢) lym 
phadenopathy, chiefly cervical or submaxil 
lary, but occasionally preauricular, adjac ent 
to the affected eye; (d) headaches, especially 


referable to the paranasal sinuses; (¢) 


malaise; ({) sometimes gastrointestinal dis 


turbances, and (g) mild leucocytosis with 


neutrophilia, followed by mild leucopenia 


5. Pharyngoconjunctival fever commonly 
had a duration of one to two weeks, but it 
occasionally seemed to persist longer or to 
recur 

6. Conjunctival symptoms most commonly 
ranged from itehing and burning to mod 
erately severe irritation and foreign body 
sensation. Photophobia might be present but 
was seldom severe. The ocular adnexa occa 
sionally felt painful and were very tender 
Complaints of visual blurring were rare and 
appeared to associate with lacrimation. lain 


might occur in the ear region, with pre 


auricular adenopathy 


7. Conjunctivitis was either uniocular or 
binocular, one eye often being affected som 


davs betore the other 


&. The conjunctivitis was acute and catar 
rhal, or nonpurulent 

affected the 
palpebral conjunctiva most, but might affect 


9. Congestion usually 


lower 


the upper palpebral and the bulbar to any 


degree of severity 
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10. Lacrimation was usually moderate to 
severe, with a tendency to be intermittent. 

not observed 


12. Lymph follicle hyperplasia was usually 


Membranes or pseudomembranes were 


present and was commonly most marked in 
the lower palpebral conjunctiva. 
13 
significantly affected. 
14. Inclusion 
15. Specifie Al 


from the affected conjunctival surfaces dur 


The cornea was not observed to be 


hodies were not observed. 


virus could be cultured 


ing active inflammation 
16 


in the conjunctival sac, 


jacterial organisms might be present 
probably as Sapro- 
phytes or secondary invaders. 

The lids 


and/or blepharospasm 


17 might show — blepharitis 


Is. The conjunctivitis was not observed 
to impalr vision permanently. 

19. The hyperplasia’ of lymph nodes and 
conjunctival lymph follicles persisted in some 
weeks after clearing 
the 


cases for several ol 


other signs and symptoms of disease, 


KESPONSE OF PILARY NGOCON JUNCTIVAL 


FEVER TO THERAPEUTIC AGENTS 


No response has been noted clinically or 
in tissue culture to known antibiotics or sul 


fonamides, This observation is in keeping 


with properties of other known viruses of 
small-particle size. 

Treatment of the conjunctivitis with topi 
cal cortisone or hydrocortisone, combined 
with antibiotic substances or sulfonamides, 
has been tried on a number of patients, with 
rapid abatement of symptoms and signs in 
most of them. In a small number of patients 
so treated, symptoms persisted to a minor 
degree for as long as two weeks, but with 
clearing of visible evidences of disease except 
lymph follicle hyperplasia. No cases of our 
study had a known exacerbation of the dis- 
ease with corticosteroid treatment. 

It that 


suggests that herpes simplex keratitis may 


should be remembered evidence 
be exacerbated by use of topical cortisone. 


Care must be exercised that cases of this 
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disease be differentiated from the conjunc 
tivitis of pharyngoconjunctival fever. Use 
of the biomicroscope and corneal staining 
this 


with fluorescein should satisfy need, 


ISOLATION OF THE APC VIRUSES 
Type 3 of the AI’C group of viruses, now 
implicated as the causative agent in pharyn- 
the 
Virus Section of the National Microbiological 
Institute its of 


undifferentiated respiratory 


goconjunctival fever, was isolated by 


during studies causative 


agents of dis 
During the last two years some 171 
of 


at first largely by “unmasking”’ from adenoid 


CASES 
strains such viruses have been isolated,’ 


and tonsillar tissue removed at surgery.’ 
Later, identical or similar agents were ob 
tained from nasopharyngeal and conjunctival 
ot ill- 


Type 3 virus has been obtained only 


secretions persons with respiratory 
Nesses 
from the latter sources. 

LABORATORY CHARACTERISTICS 


OF THI 


APC VIRUSES 


Ihe many strains of viruses, on inocula 


tions of volunteers or rabbits, were found to 


produce Lroup-spec compleme nt-hxing 
antibodies. In addition, type-specific neutral 
izing antibody responses are produced. [’res- 
ently, known viruses fall into eight, or pos 
sibly nine, immunologic types. It is possible 


that more exist. 

All the types of APC viruses were found 
to be of small size, passing through bacteria- 
tight Mandler sintered glass filters with no 
apparent loss. They are resistant to ether, 
sulfonamides, and known antibiotics, greatly 
facilitating the clearing of contaminants from 
cultures by these agents. They are not heat- 
resistant, however, being destroyed by a tem- 
perature of 56 C for 30 minutes 


When 


small laboratory animals, no clear-cut evi- 


these viruses are introduced into 
dence of illness has been observed, though 
antibody response may be demonstrable in 
certain animals. Early inoculation of volun- 
teers did not give significant evidence of ill- 
ness. However, studies on volunteers later 


gave successful inoculations. 


1 
= 


\ll the 
epitheliotropic, 


known types were found to be 


growing readily in human 
epithelial cells and in commercially available 


Hela cells 


suitable for rapid growth 


()ther tissues were found less 
In tissue culture 
containing both epithelial cells and fibroblasts, 
the viruses affect the epithelial cells first 
The nuclei become indistinguishable in the 
large granular central portion of the cells 
The cells finally become pyknotic and fall 
from the wall of the tube. (ine or two weeks 
Is required lor complete change of a sheet 
fibroblasts 
present are attacked, the process proceeding 


of epithelial cells, alter which 


more slowly. 
In cell 


rounded cells, tightly clumped or fused to 


cultures, densely granular 
gether, may be seen in one to three days after 
virus inoculation. The culture fluid tends to 
become more acid, causing yellowing of the 
phenosulfonphthaleimn indicator present 


SPROLOGIC SURVEYS 


early sugyested that 


50% 


serologic surveys 
of infants from 6 months to 1 


least 


some 
vear of age have been infected by at 
one of this group of viruses, During child 
hood most persons appear to develop neutral 
izing antibodies to more than one of the 
known types, and by the age of 34, to at least 
four types. Some persons have apparently 


been infected by all known types. 


OTHER APC VIRUSES AS A CAUSE Ol} 


CONJUNCTIVITIS 


During the winter of 1954-1955 a case of 
bilateral conjunctivitis from which Type 4 


clinics 


virus was isolated was followed im our 

This oceurred in a person working 
with Type 4 virus and is assumed to have 
been a laboratory infection 
but the 


Nasopharyngitis 


was minimal, clinical picture was 


similar to the pharyngoconjunctival fever 
which the patient had apparently had previ 
ously. As in the Type 3 disease, the patient 
reported relief from conjunctival discomfort 
by use of a cortisone preparation 
have shown that 


Studies on volunteers 


conjunctivitis can be caused by inoculation 


ADENOIDAL-PHARYNGEAL-CONJUNCTIV AL 


VIRUS DISEASE 


with other types of APC viruses. Such stud 
ies are continuing on many clinical and im- 


munologic aspects of these viruses 


SUMMARY 


Collaborative work of the National Micro 
the 
Institute of 


Institute, 
National 


and 


biological (Ophthalmology 
Neuro 


other 


Branch of the 


logical Diseases Blindness, and 
research agencies and individuals has brought 
about isolation of eight or more types ol 


APC) 


clisease entity, 


adenoidal-pharyngeal-conjunctival 
viruses and deseription ola 
pharyngoconjunctival fever, assoc iated with 
them 

The 


pathogenic, 


viruses are of small-particle size, 


and epitheliotropic, and produce 


specific immunologic responses. In humans 
the viruses can produce conjunctivitis, 
pharyngitis, fever, malaise, and lymphadeno 


pathy 


Deseriptions of ocular findings trom 
sporadic cases and epidemics of pharyngo 
conjunctival fever in the metropolitan Wash 
ington area are given 
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ataract Surgery in Megalocornea 


Report of Case of Two Extractions and Review of Cases Since 1931 


JOHN W. SMILLIE, M.D., Ann Arbor, Mich. 


Megalocornea, or anterior megalophthal 
mus, is a bilateral inherited developmental 
anomaly found almost entirely in males, in 
which the above 


intraocular tension is not 


normal, the corrected visual acuity is nor- 


mal, and the anterior segment of the eye 
is larger than normal.* It is usually inherited 
as a sex-linked recessive trait, but may oc 
casionally be due to an incompletely domi 
nant 


lhe 
buphthalmo 


ditferentiation of megalocornea and 
or hydrophthalmos 1s not diff 
cult if one ts 


aware of this rare condition, In 


both 


horizontal 


megalocornea corneas are enlarged, 


with diameters of from 13. to 


18 mm., and the intraocular tension and cor 


rected visual acuity are normal. In buphthal 


mos and hydrophthalmos the corneas are 


also enlarged (35% unilaterally the intra 


ocular tension is above normal until treated, 


and the corrected visual acuity is often not 

normal 
Kestenbaum’s® table differentiating meg 

alocornea and buphthalmos is translated in 


Book” and in Vail’ 


widely quoted article on megalocornea.' 


“Text 


The four major signs of megalocornea 


are (a) enlarged transparent corneas (with 


vision correctible to normal); (6) hereditar 


or tamilial incidence; (c) occurrence alway 


bilateral and almost exclusively in males, and 
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and the Ophthalmol 


\dministration Hospital 


and 2 


(d) 


absence of all evidence of glaucoma.' 


case fulfilled these four major criteria 


and had five of the several minor charac 


teristics of megalocornea: (a) deep anterior 
chambers; (/) poor dilatation of the pupils; 
(d) 


sharply defined corneoscleral margins 


embrvyotoxon : cataracts, and 


REPORT OF CASI 


C. S., a 50-year-old white farmer, was first seen 


at the University of Minnesota Hospitals ($854,987) 


in September 1952 


Chief Complaint.—"! have a cataract in my left 


ye, and my mght eye is crossed 


Illness 


big " Neither eye had 


Present Both eve alway were too 


been inflamed or painful 
vith a stick 


Vision up to thi 


except atter an injury to the right eye 


(contusion ) at the age of 1 


time was believed to be normal in each eve. The 


right eye recovered quickly after the injury, but 


about a year later the right eye “turned in.” The 


right eye had not been used since the age of 16, and 
had gradually failed in the last 


lett eve 


vision in the 
two years 


Histor 


brother, with good corrected vision, had 


hamil ive sisters, all with normal 


eyes. One 
large eyes like the patient's and died of tuberculosi 
38. The 


did not wear gia 


aged father was said to have large eyes but 


stem Kemer Moderately decreased hearing 


ince birth. Remaining 18 teeth were bad (and were 


removed prior to surgery) 
Physi 


projyectye 


Vision: O. D.: Good light 
nand two-point light discrimination ; O 
20/300, improved to 20/200 with 41.25 D. sph 


Both eyes appeared large. The horizontal diameter 


of the right cornea was 17 mm. and that of the left 


15 mm There was 45/ of right concomitant 
Embryotoxon wa een at each 
from 5 to 7 o'clock. I. O. 7 


he anterior 


strabismus limbus 


16 mm. He (Schigtz) 


chambers appeared abnormally 


deep, and the pupils dilated poorly with 2% hom 


atropine. Corneoscleral margins were sharply de 


fined. The corneas were thinner than normal. Senile 


immature cataracts ©. U., the right more advanced 
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than the left. Opacities cuneiform in type and cor 
tical in location. Poor red reflex O. D.: good red 
reflex O. S.; no fundus detail seen 

Hospital Course.—On Oct. 2, 1953, | performed 
a complete iridectomy and intracapsular cataract 
extraction on the right eye, without loss of vitreous 
or other complication. A sliding fornix-base con 
junctival flap was made above. A preplaced corneo 
scleral mattress suture at 12 o'clock was of 6-0 
double-armed silk. After the horizontal bite at 12 
o'clock, one-half of the thickness of the cornea. 
nearly horizontal episcleral bites were taken with 
the two free arms just across the limbus from the 
exits of the silk from the cornea. The two free arms 
vere then passed up through the conjunctival flap 
at 12 o'clock, so that, when tied later. the corneo 
cleral suture aided in holding the flap over the sec 
tion. This preplaced suture, as well as over-all 
strategy, was suggested by Dr. Erling W. Hansen, 
Director of the Division of Ophthalmology, Uni 
versity of Minnesota, and is a modification of the 
Stallard suture.“ The latter, in turn, is a modifica 
tion of the first corneoscleral preplac ed suture de 
vised by Kalt in 1894.7 The section was made with 
a keratome and completed to 3 and 9 o'clock with 
MeGuire scissors. The cornea was noted to be con 
iderably thinner than normal. Complete iridectomy 
was done. The lens was easily delivered with Castro 
vieyo capsule forceps and Smith expressor hook 
The iris pillars were reposited with an iris spatula, 
mid the 12-o'clock preplaced suture, which had been 
pulled up after cataract extraction, finally tied. Two 
preplaced limbal sutures at 3 and 9 o'clock were 
then used to pull the sliding fornix-base conjunctival 
flap down over the section. The two limbal sutures 


at 9 and 3 o'clock were removed in 14 days, but 


he corneoscleral 12-o'clock suture was not removed 
until the 22d day, because of the abnormally thin 
cornea noted at surgery. Two months after surgery 
the vision in the right eye was 20/30 with a + 9.00 
ph + 1.75 cyl, axis 180 

On Nov. 13, 1953, Dr. FE. S. Palmerton removed 
the cataract in the leit eye, using the same tech 
nique. The extraction was an attempted intra 
capsular one, but the capsule ruptured and the sur 
geon felt this was probably due to the tip of his 
keratome touching the anterior capsule. Almost all 
the lens remnants were irrigated out. The left eve 
healed without event until the 11th postoperative 
day, when the three sutures were removed, A partial 
hyphema appeared immediately but cleared spon 
taneously in a week. Atropine was instilled at the 
time of surgery and imstillations continued daily 
The treatment of hyphema is still a controversial 
problem.” Within a week after the sutures had been 
removed a cleft appeared at the limbus from 10:30 
to | o'clock. This area never stained with fluorescein ; 


the chamber remained deep, and this healing defect 
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remained covered with conjunctiva and disappeared 
in two months. At the periphery the right pillar of 
the iris became attached to the posterior surface of 
the incision at 11 o'clock and the pupil over a year’s 
time became displaced upward 2 mm. Two months 
after surgery corrected vision O. S. was 20/25. Eight 
months later vision O. S. was 20/20 with +-9.50 sph. 

+ 1.00 cyl, axis 170. Both fundi after surgery 
appeared normal 

Although the right eye had been esotropic for 24 
years, corrected vision O. D. two months after sur 
gery was 20/30. Vision in this eye remained good 
postoperatively (one year certain), but the right eye 
returned to its esotropic position after the successful 
cataract surgery on the left eye. The minor compli 
cation of partial corneoscleral separation from 
10:20 to 1 o'clock in the leit eye may have been due 
to the removal of the corneoscleral suture on the 
llth postoperative day, as against the 22d day in 
the right eye 


The modified Kalt-Stallard corneoscleral 
sutures used in these two extractions pro 
duced very satisfactory results, although | 
presently prefer Mclean type sutures * which 
are being employed alternately with 6-0 mild 
chromic gut t and 6-0 silk 


COMMENT AND REVIEW OF LITERATURI 
Vail’ in 1931 completely reviewed the 
literature on megalocornea. He reported 69 
carefully studied cases. Of these 69 cases 
27, or 39%, had lens opacities. There had 
been 18 cataract extractions reported by eight 
men up to 1931. Twelve of these 18 opera 
tions resulted in “useful vision.” In 15. of 
the 18 extractions the surgeon mentioned 


whether or not he had lost vitreous. In 7 


of these 15 cases vitreous was lost and may 


well have been lost in 3 others, and thus 
one-half to two-thirds of these cases lost 
vitreous, 

Since 1931 eight cataract extractions in 
six cases of megalocornea have been re- 
ported (Table ) 

Keach report concerned one extraction, 
cept tor the case of Savin ® and that of Vos," 
in which both cataracts were removed. The 
extractions in our cases bring to 10° the 
number of cataract extractions performed 


in seven cases of megalocornea, and reported 
+ References 9 and 10 


t Reterences 3 and 11 through 15 


4. 
= 


CATARACT EXTRACTION IN 


Bx 
trac 
tion Type of 
No Surgeon Age Sex Delivery 
Veil and M Intracapsular 
Sarrazin 
Posthumus ! ” M Extracapsulas 
Klar '* 44 M Intracapsular 
4 Savin * Intracapeular 
Intracapsular 
6 Vos M Extracapsular 
7 Extracapsular 
Hamilton M 
Smillie M Intracapsular 


Extracapsular 


Nine of these 10 cataract extrac 
1931 


(one eve 


since 1931 
tions 
{ Table ) 
ous retinal detachment on the 10th postopera 
the 


since resulted in useful vision 


was lost trom spontane 


tive day Vitreous was lost in two ot 


eight cases since 1931, in which this fact was 
reported 

Phough these two series are too small for 
statistically significant comparison, there 
seems to have been a definite improvement 


since 193] in the results of cataract surgery 


in megalocornea, Useful vision resulted in 
66% of the extractions before 1931 and 
in 99% of the extractions after 1931. Vitreous 


loss occurred in one-half of the extractions 
before 1931 and in but one-quarter of them 
since 

Davies *® has reported an interesting case 
of megalocornea with cataracts in which, in 
one eye, the lens was subluxated to such 
an extent that it tipped over completely back 
ward and was suspended by the zonule at 


In 


necessary, as a aphakie correction gave good 


6 o'clock his case operation was not 
vision in this eye 

Savin ® gave as his reasons for attempting 
intracapsular extractions the fact that tremu 
lous lenses, as well as iridodenesis, are fre 
quently seen in megalocornea, He success 
fully 


without vitreous loss in either eye 


performed intracapsular extraction 


The two 


instances in which vitreous was lost after 


MEGALOCORNEA 


Summary of Cataract Extractions Since 1931 in Patients with Megalocornea 


Pre Post 
opera opera 
Vitreous tive tive 
Loss Vision Vision Comment 
None 10 
Yes L. P s 10 Long postoperative inflam 
mation; needling required 
None L. P Iris prolapse 10 days post 
operative 
None Light Giood Old macular lesion found 
and light postoperative 
motion projection 
None L. P Complete iridectomy (same 
patient as in no, 4) 
L. P , No. 6 and no, 7 on same 
Yes L. P 6 patient; vision known by 
surgeon to be normal in 
both eyes ll yr. preopera 
tively 
Eye lost soon postopera 
tively 
None Light “) 30 Right esotropia “4 yr. pre 
projection operative; no. 9 and no. 


on same patient 


were cases in which intentional extra 


1931 


capsular extractions were done 


SUMMARY 


\ case of megalocornea complicated by 
Phe 


successfully removed without loss of vitreous, 


cataracts is reported cataracts were 


and good vision resulted in each eye, Cases 


of megalocornea with cataract surgery re 
corded up to 1931 are reviewed.' The litera 
193] 


reviewed to find and discuss those cases in 


ture on megalocornea since has been 


which cataract surgery has been done sinec 
then 

Useful vision resulted in 66% of the 18 
cataract extractions performed before 193] 
in patients with megalocornea, and in 90% 
of the 10 extractions in cases of megalocornea 
reported since then 

Vitreous loss occurred in one-half the 
cataract extractions im meyalocornea before 
193] the 


reporte ds since then 


and in one-fourth of extractions 
Cataract extractions in megalocornea have 


often been complicated by vitreous loss and 


poo! results,!| but cases should be reported 
im anv event 
Department of Ophthalmology, University Hos 
pital 
& References 12 and 14 
References 1 and 2 
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in Gl. aucoma Surgery 


HARVEY E. THORPE, MD., Pittsburgh 


This report deals with five patients in 
whom nine eyes had surgery performed for 
control of primary elevated intraocular pres 
sure. Filtering operations are most frequently 
employed tor this purpose 

Delayed restoration or flatness of the an 
terior chamber which develops after filter 


and 


ing other antiglaucoma operations 1s 
sometimes followed by a serious postopera 
tive complication, The usual result is forma 
tion of goniosynechiae and block of the tra 
becular drainage area. The incidence of de 
layed chamber restoration or of flat anterior 
chamber developing several days after cata 
ract surgery 1s relatively inirequent, varying 
to 10% 
tion after filtering glaucoma operations, un 


(30% to 


from 4% Delayed chamber restora 


fortunately, occurs rather often 


50% of cases) 


\ peripheral iridectomy performed in prod 


romal narrow-angle glaucoma (as a pro 


phylactic measure) with controlled tension 


may at times be followed by the presence 
of a flat po Lope rative anterior chamber for 
several days. The patient may develop cit 


cumferential goniosynechiae, which may not 


have existed before surgical intervention 
To avoid this complication, the surgeon 
frequently closes the limbal or scleral in 


cision by means of an interrupted suture 


Such closure usually prevents the delayed 
restoration of the chamber, but it does not 


routinely result in its prompt reestablish 


ment 


Submitted f 


Acetazoleamide in the Treatment of Flat Postoperative Anterior Chamber Following Glaucoma Surgery 


Becker * explained the hypotensive action 
of acetazoleamide (Diamox) by the inhibi 
tion of aqueous humor secretion. This con 
cept has been seconded by Gjrant and Trot 
ter® clinically and contirmed by Green, 
Capper, 


tally 


Socher, and Leopold * experimen 


| + have previously reported on the thera 
peutic use of acetazoleamnde for glaucoma 


and also tor the restoration of nonleaking 


flat and shallow anterior chamber associated 
with early detachment following 


lhe 


this drug in large doses resulted in early 


choroidal 


cataract extraction administration of 
restoration of the chamber in the large ma 
jority of such instances in the group operated 
on for cataract 

On the basis of this experience, it was 
decided to try acetazoleamide in cases oft 
glaucoma surgery with the purpose of ob 
serving its effect on restoration of postop 
flat 


healing of the incisional filtration area, Ob 


erative anterior chamber and on. the 


servations were made on nine eyes operated 
on in five glaucomatous patients 
These cases fall into two groups 

1. In three patients (four eyes operated 


the 


on ) drug was used with therapeuti 
* References | and 


t Thorpe, H. | 


Secondary 


Diamox inp Primar: and 


Glaucoma, read at a meeting of Cin 


Feb, 10, 1954 
Inhibitor as a 


cimnati Iphthalmologic al Society, 


Carbome Anhydrase [herapeuty 
read at a meeting of the 
in logy, 
Philadelphia, Feb, 18, 1954 


the Treatment ot 


Agent in Ophthalmology, 
\ssociation tor Research 
ern Section, Diamox 


Anterior 


Nonleaking flat 
\iter ( Ii xtraction 


s of Iphthal 


Chamber Occurring itaract 
read at the 17th International Congre 


molog New York Sept 17 1954 
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intent after the anterior chamber had been 
observed to be flat for two or more days. 

2. In five other eyes operated on the drug 
was used as a prophylactic measure (this 
included the fellow eye of one of the patients 
in the first group). This small series includes 
the eyes of four patients on which I operated 
and of one patient who was under the care 
of Dr. A. Krieger 

Iridencleisis was performed on six eyes 
afflicted with narrow-angle glaucoma (this 
operation is frequently attended by delayed 
chamber restoration), Cyclodialysis was per 
formed on one aphakic eye, Cataract extrac 
tion was performed in both eyes of a patient 
with capsular exfoliation and open-angle 
glaucoma. 


METHOD OF ADMINISTRATION 


When used with therapeutic intent, acetazole 
amide was administered in cases of flat chamber 
two to four days after surgery. It was administered 
orally with a first dose of 250 to 1000 mg., followed 
by 250 mg. of the drug every six hours for three 
to seven days 

When used with prophylactic intent, administra 
tion of the drug was commenced within four to six 
hours after surgery and continued for several days 


The dosage was similar to that indicated above 


REPORT OF CASES 


Case | J. A. man, age 73; “open-angle glau 
coma”; capsular exfoliation of both erystalline 
lenses; immature senile cataracts. Intraocular pres 
sure was originally controlled by miotics, later 


by acetazoleamide administration; finally it 
tailed to be controlled by combined use of miotics 
ind acetazoleamide. Preoperative intraocular pres 
sure varied: O.D., 37 to 43 mm. Hg; O.S., 25 to 
1) mm. He. Visual acuity: O.D., 20/200; O.S 
20/2004. Bilateral glaucomatous cupping of optic 
dise. Marked concentric contraction ot visual fields 
lrabeculum visible and covered in lower portion 
by dandruff-like debris. On April 13, 1954, the 
right eye was operated on—intracapsular cataract 
extraction combined with basal iridectomy (sector 
of ins sphineter excised to root), On May 6, a 
combined intracapsular extraction was performed 
on the left eye. The patient was maintained on 
acetazoleamide administration throughout his pre 
operative and postoperative period. Five scleral 
sutures were used in each eye (scleral incision and 


limbus-based conjunetival flap) The ineision 


4. &. 
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healed uneventfully. The anterior chambers were 
found restored at the first and at subsequent 
dressings. Since surgery the intraocular pressure 
has varied between 12 and 20 mm. Hg in the right 
eye and between 12 and 23 mm. Hg in the left eye. 
Visual acuity is 20/20, O. D., and 20/30, O.S. The 
trabeculum could be readily seen with the gonio 
scope in each eye after surgery 


Case 2 (Dr. Krieger's patient) N. ¢ man, 


age 39; wnarrow-angle glaucoma, noncongestive 
state. Preoperative intraocular pressure: O.D., 40 
mm. Hg; O.S., 40 mm. He. Visual acuity: O. D., 
light perception; O.S., 20/40. The left visual field 
showed concentric contraction. The fundi revealed 
bilateral glaucomatous cupping of the optic dis 
Gomoscopy revealed that the trabeculum was ob 
scured by iris rolls. Iridencleisis was performed on 
the right eye by Dr. Krieger on June 10, 1954. The 
anterior chamber remained flat for four days. On 
my advice, 750 mg. of acetazoleamide was admin 
istered and its use continued in routine dosage of 
250 mg. The right anterior chamber as found 
restored the day after acetazoleamide administra 
tion was begun. Iridencleisi was pertormed ot the 
leit eye on June 16, 1954, while the patient was 
under acetazoleamice treatment When the eye 
was dressed on June 17, the chamber was found 
restored. Both anterior chambers have miaivtained 
their depth. Postoperative intraocular pressure has 
remained at 17 mm. Hg. A rather small filtration 


bleb is now present in each eye 


CASE 3 Mrs. J. P., age 60; bilateral endothelial 
dystrophy ; narrow-angle glaucoma in noncongestive 
state. The intraocular pressure read 45 mm. Hg, 
Q. D., and 75 mm. Hg, O.S. (while the patient was 
under miotic treatment). It was reduced with the 
aid of acetazoleamide to 18 mm. Hg, O. D., and 17 
mm. Hg, O.S., but rose again to 55 and 20 mm 
Hg, respectively. The corneal diameters measured 
11 mm. The anterior chambers were quite shallow 
The visual acuity was 20/40, O.D., and 20/30, 
O.S. Both blind spots were enlarged Vhe optic 
dises showed moderate central cupping. Gonioscopy 
showed that the trabeculum was obscured by iris 
rolls. The patient was continued on acetazoleamide 
administration, 250 mg. every six hours, before and 
aiter operation, On Oct. 14, 1954, iridencleisis was 
performed on the right eye, and on Oct. 19, on the 
left eye. The anterior chambers were found to be 
restored the day following surgery They have 
remained established, but shallow, to the present 
time. The postoperative intraocular pressure has 


varied between 16 and 20 mm. Hg in the right eye 


and 13 and 14 mm. Hg in the left eve The patient 
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ACETAZOLEAMIDE IN FLAT CHAMBER 


continued to take acetazoleamide in doses of 250 
mg. every six hours continuously, while living in 
another city. On April 19, 1955, filtration areas 
showed no bleb formation. Visual acuity is 20/25, 
O.D., and 20/50, O.S. The trabeculum could be 
visualized in the lower quadrant in each eye 

Case 4.—Mrs. J. K., age 54; diagnosis: narrow 
angle glaucoma, noncongestive state The pre 
operative intraocular pressure was 46 mm. Hg, 
O. D., and 40 mm. He, O.S. Visual fields revealed 
nasal quadrant defect. Visual acuity was counting 
fingers at 1 ft.. O. D., and 20/50—1, O. S There 
was bilateral glaucomatous cupping of the opti 
ise On gonioscopic examination, the  trabe 
culum was found to be obscured by the iris 
periphery. Bilateral iridencleisis was performed on 
Oct. 16, 1954. On Oct. 17, at the first dressing, both 
anterior chambers were flat and remained so lor 
two days. On Oct. 18, acetazoleamide, 1000 mg., 
was administered orally and continued in 250 mg 
dosage every six hours for one week. On Oct. 19, 
the right anterior chamber was shallow and_ the 
left anterior chamber was more fully formed, On 
Oct. 24 both chambers were formed and have con 
tinued so. The intraocular pressure has remained 
below 20 mm. Hg in each eye. The filtration area 
shows very little bleb formation. The trabeculum 
could be visualized in the upper and lower quad 
rants 

Case 5.—Mrs. M. M.,, age 52; diagnosis: tormer 
bilateral malignant glaucoma with bilateral aphakia 
(QO. S., absolute glaucoma). Both crystalline lenses 
had been removed in October, 1953, after previous 
glaucoma surgery for bilateral malignant glaucoma 
After staying under varying degrees of control with 
use of intensive miotic and acetazoleamide therapy, 
the intraocular pressure rose, reaching 51 mm Hig 
O.D.. and 70 mm. Hg, O.S. Visual acuity was 
20/30. O.D., and 0, O.S. The visual field test 


showed marked concentric contraction on the right 


and no field on the left l here vas marked glau 
comatous cupping of both optic discs. Gomoscopy 


revealed an obstructed chamber angle in each eye 


On Feb. 1, 1955, cyclodialysis was performed on the 
right eve in the lower quadrant, between 4 and & 
o'clock. Cyclodiathermy by Weekers’ technique 
was performed on the blind (left) eye \cetazole 


amide, 250 mg., was administered orally every six 
hours during the postoperative period. The anterior 
chamber in each eye remained formed throughout 
this period. The intraocular pressure, after three 
and a half months, is 10 mm. Hg, O.D., and 55 
20/25 


mm. Hg, O.S. Visual acuity 1 in the right 


eve: the left eye is amaurotic. Gonioscopy reveals 


an open cyclodialysis cleft below in the right eye 


AFTER GLAUCOMA SURGERY 


RESULTS AND COMMENT 


The use of acetazoleamide in three cases 
of flat anterior chamber of several days’ 
duration following iridencleisis resulted in 
restoration of the chamber in about 24 hours. 
This etfect included the right eye in Case 


2 and both eyes in Case 4. The tellow eye 


in Case 2 had an iridencleisis performed 
while under acetazoleamide therapy. It never 
developed a flat chamber, That this com 
plication was avoided might be considered 
as a prophylactic effect ot acetazoleamude 
against flat anterior chamber 

Case 4 had bilateral iridencleisis performed 
while under acetazoleamide therapy and con 
sistently had an anterior chamber during the 
convalescent period [his case, too, might 
he considered as having avoided a flat cham 
ber because of acetazoleamide use. However, 
spontaneous regeneration of the chamber ts 
entirely possible 

Case 1 had a bilateral combined intra 
capsular cataract extraction for glaucoma 
associated with capsular exfoliation while 
under acetazoleamide administration. ‘The 
anterior chambers remained formed through 
out the postoperative period 

Case 5, in which a cyclodialysis was pet 
formed on the right eye in aphakie glau 
coma, retained a formed anterior chamber 
while under acetazoleamude therapy 

Cases 1 and 4 are still on minimal aceta 
zoleamide therapy 


2, 3, and 4, with iridencletsis pet 


Cases 
formed in each eye, showed minimal filtra 
tion bleb formation at the site of surgery 

Phe restoration of the flat’ postsurgical 
chamber may be due to the abstraction of 
fluid from the subchoroidal spaces because 
of diuresis, or it may be brought about by 
reduced aqueous humor secretion into the 
subchoroidal spaces OF by the facilitated 


earlier closure of a leaking filtration wound 


CONCLUSION 

It appears from this rather small series 
of cases of glaucoma surgery that acetazole 
amide (Diamox) administration during the 


postoperative period is conducive to early 


restoration of the anterior chamber and to 
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maintenance of a formed chamber. The series 


is too small to rule out coimcidental 


spon 
taneous chamber restoration 
It that the 


ocular incident 


also intra- 


of 


aqueous humor secretion by acetazoleamide 


appears lowered 


pressure inhibition 


to 


may lead to minimal cystic filtration bleb 
formation in the surgical drainage area. Its 


use may therefore be inadvisable in these 


CASES 


There is as yet no definite proved physio 


logical explanation for the action of aceta- 

the 

chamber after intraocular surgery 
Jenkins Bldg. (22) 


zoleamide in restoration of anterior 
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Report of Six Pairs of Identical Twins 


PAUL TOWER, M.D., Los Angeles 


Twins have aroused the curiosity of man 
throughout history. In modern times twin 
research has become a special branch of hu- 
man genetics and has greatly contributed to 
our knowledge of the earliest stage of pre- 
natal development. Another aspect of twin 
research is the distinction between inherited 
and acquired traits. Of particular value are 
(true, single 


observations in monozygotic 


eyg) twins, who originate from one chorion 


and a single placenta. They are always of 
the same sex and belong to the same blood 
group; their over-all resemblance 1s very 
close, and popularly they are known as iden 
tical twins 

Twin research in ophthalmology has as 
sumed considerable proportions. every nor 
mal and abnormal eye trait in identical twins 
has been extensively investigated, and a num 
her of studies are especially devoted to find 


Yet still is 


very little agreement among the most com 


ings in the fundus oculi there 


petent observers, some claiming complete 
* others 
the 


this 


leatures, 
the 


identity of all characteristi 


excluding the fundus of eye from 


scope of research.” 


state of affairs, it may be permissible to re 


twin Considering 
view the question of the eyeground in iden 
tical twins and to present ophthalmoscopi 
observations In six pairs 

\ brief glance at recent contributions deal 
ing with other ocular traits in monozygotic 
twins will make it plain that lack of agree 
Hof 


arrived at the conclusion 


ment is not limited to the eyeground 


stetter and Rife 
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Ocul: in Monozyg olic 


that the type of twinship cannot be identified 
on the basis of optometric examination, Ox 
casionally an extreme discrepaney in refra 
tion of identical twins has been observed, 
Orth,” 


of two brothers emmetropic 


as, for instance, by who found one 
, while the other 
had myopia of 25 D. Marked differences in 
refraction the 


essentially similar squint; a case of this type 


occur even in presence of 


has been reported by Masters: °° In a pair 
of full-term monozygotic twins, with a single 
placenta, the right eye of one twin presented 
a definitely pathologic error, while in the 
other twin there was only a slight departure 
from normal. Such findings disagree with the 
that 
the range of variations in refraction is nar 


statement of Gates ® in identical twins 


row, nor are they in accord with Waarden 
burg,*” who maintains that evidence points 
to a hereditary basis of refraction and errors 
of refraction 

Within the framework of the present im 
vestigation, findings concerning myopia in 
identical are of 


twins particular interest, 


due to the associated fundus changes, In a 
pair of identical male twins, seen by Meyer 
Schwickerath,*” the degree of myopia was 
less in one eye than in the three others; a 
cordingly, the diameter of the cireumpapillary 
conus was smaller in that eye, and choroidal 


atrophy not so pronounced, The hereditary 
character of myopia becomes clearly apparent 
in a set of identical male twins with high 
corapound myopic astigmatism in their right 
and 

left 


the 


eyes congenital complicated cataract 


in these fundi there was 
but 


in both 


eves; 


pallor ot dise, Constans observed 


retraction of the scleral ring only in the one 
boy who presented other congenital defects, 


not encountered hi 


twin, particularly 


é 
| 
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congenital cleft palate. Still more interesting 
is a pair of 51-year-old female monozygotic 
twins with high myopia, reported by Burns 
Kefraction in the right eye showed close 
similarities, while there were significant dif 
the left 


all four eyes there was high myopia, with 


ferences in eyes. Nevertheless, in 
extensive choroidal atrophy at the posterior 
pole. All four fundi, though not identical as 
to vascular pattern and features of the dise 
presented very close resemblances ; yet spon 
taneous venous pulsation was limited to both 
one twin 


eyes ol \ pair of female monozy 


gotic twins studied by Hofmann and Carey ' 
showed a high degree of compound myopic 
astigmatism, and the similarity of ocular 
traits extended to the lids, the palpebral 
fissures, the eyebrows, and the eyelashes ; 
the shape and size of the dise and the color 
of the retina corresponded closely, but the 
distribution of the blood vessels was mark 
edly different: In one of the twins all princi 
pal vessels were crowded into the nasal half 
of the disc, without comparable findings in 
the other twin. 

\ccording to Waardenburg,’” convergent 


strabismus in uniovular twins is mostly 
similar, Of particular interest is a case re 
ported by Pillat.*7 A pair of Chinese mono 
zygotic twins presented mirror-like sym 
metry, not only with regard to monocular 
strabismus, but also in the fundus pictures. 
In both twins the optic papilla of the non- 
squinting eye was normal, round, and en 
circled by a scleral ring; the squinting eye, 
on the other hand, showed oblique entry of 
the optic nerve, with an oval papilla, and 
physiologic excavation projecting on the 
nasal side, with vessels leaving the papilla 
in an oblique direction; there was a cres 
cent due to supertraction, and choroidal 
atrophy temporally and below 

Many case reports, primarily concerned 
with other ocular conditions in twins, contain 
interesting fundus findings. For instance, 
Glover '' observed in a pair of identical twins 
with amblyopia that, among other common 
traits, all four optic discs “were oval at 
degrees.” Rychener found that in all 
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four eyes of identical twins the first branch- 
ing of the vessels at the optic dise occurred 
at an elevated level, due to profuse colloid 
deposits, which covered all other landmarks 
of the dise and projected slightly into the 
retina; the finding is interpreted as a con 
genital anomaly without pathologic 
Vogt ** the 


senile changes in the fundi of monozygotic 


signifi- 
cance stressed similarity of 
twins, particularly the development of cir- 
cumpapillary choroidal atrophy and drusen 
of Bruch’s membrane. Oberhoff *° observed 
in a pair of hyperopic twins, described as 
stunningly similar, a slight degree of pseudo 
neuritis in all four eyes. Vogelsang,*’ who 
reported macular coloboma in the right eyes 
of a pair of monozygotic twins, found no 
similarities in the course of the fundus ves- 
sels. Waardenburg * stated that with regard 
to the emergence of the vessels at the papilla 
discordance balance each 


concordance and 


other 
Blake '° 


grounds of identical female twins ; 


the 
all four 


Gesell and examined eye- 
were of the blond type, with the choroidal 
vessels plainly visible toward the periphery. 
oth twins presented slightly atypical colo- 
bomas of the macula, which were strikingly 


alike 


over-all 


four eves; 
the 
versed the central lesion only 


in all but, in spite of this 


similarity, retinal vessels tra- 
in one of the 
four eyes, indicating a discordant vascular 


sadtke ! 


twins 


pattern detected in a pair of mono 


with mirror symmetry of 
esophoria and hypermetropic astigmatism, 
that all four optic dises were round and 
peach-colored ; a small temporal pigmentary 


crescent in the left eve of the one twin and 


in the right eye of the other also showed 


mirror symmetry, but there was no signifi- 
the the 
the 
pattern of the retinal vessels was dissimilar 


cant similarity in distribution of 


fundus vessels. According to Fowler,’ 


in two pairs of identical twins; one of them 
exhibited a pigmentary defect alongside the 
(ise of one eye, without comparable findings 
Ida 


Mann examined the fundi of a pair of mono 


in the other eye, or in the other twin 


zygotic twins with situs inversus of the 


| 
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viscera, reported by Cockayne *; she found 
the retinal arterial patterns dissimilar in all 
four eyes and mentioned that no similarity 
of vascular arrangement should be expected 
in the corresponding or opposite eyes of 
monozygotic twins, 


\pparently, the first study exclusively 
dedicated to an investigation of the fundus 
in twins is by Huber.’* He examined 16 
pairs of monozygotic and 7 pairs of fraternal 
twins, ranging in ages from 6 to 34 years 
Huber came to the following conclusion 

With regard to shape, color and physiologic 
excavation of the papilla, and furthermore, pig 
ment and scleral crescents, color of the fundus, 
and peripheral and retinal vessels, the monozygot 
twins are strictly identical (stimmen haargenau 


ubereimn 


The statement that the vascular pattern in 
monozygotic twins shows complete identity 
is surprising. The photographs are too small 
to permit a recheck, but the accompanying 
legends do not bear out Huber’s generaliza 
tion in the summary. In some pairs course, 
arrangement, distribution, and number of the 
principle retinal vessels show no more than 
a fair degree of similarity ; at other times the 
legend seems to indicate even less corres 
pondence. It is significant, furthermore, that 
when Vogt and his co-workers *’ reviewed 
the findings of Huber, who had been work 
ing under Vogt, reference to the identity of 
the vascular patterns was omitted, while all 
other statements were endorsed, especially 
the marked similarities of the various features 
of the optic papilla. 

Stern *! carried out a detailed examina 
tion of the fundi of 12 pairs of twins. He 
found no corresponding traits in the retinal 
veins, and even the arteries were not similar 
to the point where divergencies could be 
demonstrated by placing one photograph on 
top of the other. Stern therefore made pre 
cise notations of each fundus, in an attempt 
to obtain values equivalent to anthropometric 
measurements. On that basis, he arrived at 
the conclusion that no essential concordance 


exists in the distribution of the fundus ves 


sels in monozygotic twins. On the other hand, 


shape and size of the papilla, the color of 
the fundus as a whole, and the degree of 
physiologic excavation were found to be con- 
sistently identical in the corresponding eyes 
of all twins, whether monozygotic or frater 
nal. Concordance was also observed in such 
congenital abnormalities as temporal conus, 
scleral ring, and atypical entry of vessels 
Franceschetti and Klein mentioned that 
the fundus as a whole is very similar in uni 
ovular twins; yet the pattern of the vessels 
at the papilla presents ditterences analogous 
to those of the cutaneous ridges of the finger 
tips, and therefore might serve for purposes 
of identification. Lehrfeld '? maintained that 
in homologous twins the principal trunks of 
the retinal arteries branch bilaterally within 
the dise border, and that vascular branchings 
are altogether more numerous 

The literature, therefore, shows almost 
complete agreement concerning the similarity 
of the optic dise in monozygotic twins, while 
the pattern of the retinal vessels is generally 
regarded to be dissimilar ; little attention has 
been given to the central area, except in the 
presence of definite anomalies, such as, for 


instance, coloboma of the macula. 


MATERIAL AND METHOD 
Six pairs of identical twins were studied by 
means of ophthalmoscopic examinations and fundus 
photographs (Figs 1 to 6). The youngest pair was 
3’, years of age; the oldest, 82. In each age group, 
one pair was male, the other female. Monozygosity 
was assumed on the basis of sex, external similarity, 
and such general signs as color of iris, history, ete 
In Pair 2, the pattern of the freckles was an addi 
tional indication, and both twins of Pair 3 are 


hemophiliacs 


It is commonly recognized that no verbal descrip 
tion suffices, in view of the extreme variability of 
fundus appearances. In order to establish a basis of 
comparison, however, the findings in all eyes have 
been classified under 11 headings and presented in 
the legends to the fundus photographs. The first 
five headings refer to the dise and its immediate 
environment: the following three headings, to the 
macular region; the next two headings are related 
to the general impression of the retina, while find 
ings concerning the retinal vessels are combined 
under a final heading. It is fully realized that such 
an arrangement is arbitrary, and the same criticism 


applies to the estimate of degrees of similarity or 
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dissimilarity. the most 


conscientious attempt 
at an objective evaluation can lead only to tenta 


tive conclusions 


FINDINGS 


Optic Dise.—The optic dise and its im 


mediate surroundings have been studied un 
der five different headings. In the first place, 
size and shape of the optic disc were care 
fully noted. In four pairs of identical twins 
there was striking similarity, amounting al 
most 


to identity. In another pair (Fig. 1) 


the 


corresponding sides showed marked 


similarity, while in a last pair (Fig. 4) cross 


symmetry was encountered, 


Physiologic excavation 


Next, depth and 
width of the physiologic excavation 


orded 


were 
\gain, striking similarity, border 
Ing on identity, Was present in the eyes ol 


four pairs of twins. In one pair (Fig. 4) 
there was more or less pronounced cross 


symmetry. In another pair (Fig. 5) the 
resemblance between the two eyes of each 
individual twin was greater than that be 


tween one twin and the other; this differ 
ence is probably due to varying stages of 
aging in these two subjects 

Dise 


was a pigmentary 


Margim.—Only in one pair of twins 


crescent observed in all 
four eyes, but even here it was more pro 
nounced in one twin than in the other ( big 
2). The same applies with regard to con 
genital peripapillary conus, also encountered 
in this pair of little girls. The two pairs of 
aged twins showed peripapillary atrophy, 
but not to a strikingly similar degree 

Pattern of lessels Emerging from 
The level at which the retinal vessels emerge 
from the disc was the same in all four eyes 
of two pairs of twins (Figs. 2 and 3); in 
the other four pairs there was a less pro 
nounced degree of correspondence, or no 
similarity whatsoever, Only in the pair of 
little girls (Fig. 2) was the pattern formed 
by the vessels emerging from the dise strik 
ingly similar in all four eyes. 

First Branching of Arteries and I eins 


\s the place of first branching of the retinal 


arteries and veins is either within or closely 
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related to the disc area, it was studied to- 
gether with other data pertaining to the 
papilla. In three pairs of twins the location 
was identical or similar in all eyes. In the 
other pairs the correspondence was restricted 
to three eyes, or to both sides of one twin 


When the findings relative to the optic 


dise and its immediate surroundings are 


summarized, it becomes obvious that there 
are varying degrees of correspondence. It 
is most marked with regard to size and shape 
of the opti 


of the 


as well as depth and width 


physiologic excavation. Somewhat 


less marked is the similarity in the level at 
which the retinal vessels emerge, and the 
place of their first branching 

Vacula, 
Ke flexes 


pole the following features were noted 


Perimacular Area; Perimacular 
In observations of the posterior 
size 
and color of the macula, as well as the central 
reflex; color and shape of the perimacular 


The 


pairs of children showed pronounced simi 


area, and perimacular  retlexes two 
larity in color and shape of the macula; in 
the adolescent group the similarities were 
less marked, while in the aged twins inter 
vening physiologic and pathologic processes 
made observations unreliable. With regard 
to the perimacular area, the highest degree 
the 
(Fig. 3). The little boys 
1) presented marked cross symmetry 


One of the 


of similarity 


was encountered in male 


adolescent pair 
(big 
female adolescent twins (Fig 
$2) showed similarity approaching identity 
of the perimacular areas in the two fundi, 
but no resemblance to either of those of the 
other twin. In the four younger pairs the 
perimacular reflexes were in part surprisingly 
Sometimes there 


simular was a pattern of 


cross symmetry, as in Pair 1; or there were 


only minor variations, as in Pair 2. The 
little girls (Fig. 2), however, showed in 
both left eves a characteristic extension of 


the perimacular reflex in the temporal dire 
tion. The two other pairs combined striking 
similarities with characteristic differences of 
certain details 

\ltogether, the similarities in the central 
identical 


region of twins are remarkable 


A. M. A, 
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They are, however, less pronounced than 


those of the optic disc and its immediate 
surroundings, and it appears that they are 
of the sub 


more closely related to the age 


ject at time of observation 

in General,—for the retina as a 
whole, comparison is on much safer ground, 
as there exists an accepted scale of fundu 
types. The over-all appearance seemed iden 
tical in five of the pairs of monozygotic twins 
The only exception was the pair of adoles 
cent girls, where the eyeground of Subject 
B was lighter than that of Subject A; but 
all four eyes presented characteristic find 
ings of a triangular area of aplasia below the 


dise and corre sponding to the site of a colo 


boma, which, however, again varied from 
the one subject to the other (Fig. 4). In 
the two pairs of aged twins, there were 


marked differences of pathologic involvement 
in spite of the identical over-all impression 
of the fundi: Only in the right eye of Sub 
ject \ ot 


noted. The degenerative changes in Subject 


Pair 5 was a hemorrhagic spot 
B of Pair 6 were much more advanced than 
those in his fellow twin 

Reflexes 


absent in aged twins; vet even in the younger 


hundus These are, of course, 


pairs the similarity in this respect was not 


very striking. The resemblance was most 
pronounced in the four eyes of the adoles 
cent boys (Fig. 3), while in Pair 4 the re 


flexes 


with other discrepancies between the fund 


were markedly different, in keeping 
of these twins 

With 
observations 


the 


Retinal l'essels regard to the 


retinal vessel the permit no 


generalizing statement. On one hand, 


slight, or even sometimes striking, similaritie 
were noted, For instance, the angle formed 


by the secondary branches of the superior 


temporal vein in the right eye of Subject 
Pair I, 


symmetry with the corresponding branche 


showed a fair degree of cros 


in the left fundus of Subject B. There was 


some similarity between the right eyes of 


the twins, particularly the vein leaving the 


disc margin at about 3 o'clock 


(Kig. 1) 


TWINS 


The closest resemblance of vascular arrange 
ment was found in the left fundi of the sub 
jects of Pair 5: The patterns of crowded 
vessels leaving the dise in the upper nasal 
Yet, 


such similarities in course and arrangement 
of the 


quadrant were almost identical while 


retinal vessels are impressive, many 


characteristic features remaim without coun 


terpart. For example, in the right eye of 


Iwin B, Pair 3, there was tortuosity, ap 


proaching beading, along the course of the 
inferior macular artery ; nothing even faintly 
the 


\nother unmatched 


comparable appeared any of other 
three fundi of this pait 
finding was the pattern of the vessels im the 
temporal half of the left fundus of Twin A, 
Pair 4. This 


feature was considered all the more signif 


absence of a corresponding 


cant as the crowded pattern of the vessels 
above the disc was quite similar in both eyes 
of Twin A, 


of the same pair 


and in the right eve of Twin B, 


It stands to reason that different factors 
must be responsible for the many similarity 
of vascular pattern close to the opti a 
in contrast to the lack of correspondence i 
the further course of the retinal vessels 
Summary.— The foregoing report of tind 
Ings IM SIX pairs OL monozyyotic twits demon 
none of them are similar im all 


The 
to the 


strates that 


points examined extent of similarity 


varies from one pat next, and it i 


of interest to note that even in the pair which 


presents identity or similarity in all other 
aspects (Fig. 2) no marked resemblances 


are encountered in course and distribution 


of the retinal vessels 

It mav be no more than coimeidence that 
in the right eye of one of the twins presented 
there was also a temporal 
reflex, 


to those observed in beth left fund 


by Vogelsany 
extension of the perimacular 
simular 
of twins of Pair 2 of the present series. fur 
should he 


suggestion of congenital colobomas of the 


lightly in 


thermore, mention made of the 


choroid, which, though varying 


appearance, are encountered im all four eve 


of twin Pair 4 
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COMMENT 


In general, the findings in the present 
small series of identical twins confirm earlier 
observations. The highest degree of correla 
tion obtains for the impression of the fundus 
as a whole; slightly less marked 1s the cor 
respondence with regard to size, color, shape, 
and physiologic excavation of the papilla; 
the pattern of the vessels at the disc shows 
conformity as often as dissimilarity, entirely 
in keeping with the statement of Waarden 
bury 


earlier observers paid less attention to 
corresponding features in the macular area 
of identical twins. No other portion of the 
fundus undergoes more pronounced changes 
the the 


due allowance has been made for 


throughout lifetime of individual ; 


but after 
this fact, the extent of similarities in mono 
zygotic twins is surprising 


Findings in the present series confirm the 


prevailing opinion that, in spite of occasion 
ally prominent similarities of detail, the vas 


cular 


tree of identical twins 


presents ew 


common teatures 


Phis lack of correspondence has been most 
Stern."! Starting 
out from earlier observations concerning the 


extensively discussed by 


far-reaching correspondence of capillary 


patterns in monozygotic twins,*' Stern tried 
to demonstrate the same type of similarity 
in the retinal arteries. As this attempt was 


unsuccessful, he proposed an interesting 


theory: With regard to hereditary determina 
tion, there exists a difference between the 
ectodermal and the mesodermal portions of 
the eyeground ; the parts derived from neuro 
ectoderm include the optic nerve and the 
retina, with its pigment epithelium, while 
the blood vessels originate from associated 
proximal mesoderm.* Stern concludes that 
while in twins the parts of the ocular fundus 
derived from ectoderm are inclined to show 
identity, the incidental correspondences in 
the the 


due to 


course ot retinal 


arteries are not 


chrectly 


hereditary factors; such 


similarities are ascribed to a preformed ecto 


*Mann,'* p. 17 
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dermal anlage, which, in turn, provides 


formative stimuli for the mesodermal ele 


ments. 

The assumption that occasional similarities 
in the the retinal 
vessels in twins are due to a preformed ecto- 


vascular arrangement ot 
dermal anlage can probably be traced to the 
original work of Newman.” From observa 
tions in armadillos, he developed the theory 
that twinning is initiated and carried out in 
the ectoderm, with endoderm and mesoderm 
becoming involved only passively, and con 
siderably later. On that basis, Newman ex 
plained mirror imaging and situs inversus 
viscerum, But it is hardly 


necessary to take 


recourse to this theory in order to account 
for the lack of correspondence in the retinal 
vascular tree of monozygotic twins, and an 
other interpretation may be suggested 

\n essential weakness of Stern’s approach 
to the problem is that he expected the simi 
other 
body regions to be duplicated in the retinal! 
arteries 


larities in the capillary patterns of 
However, through the ophthalmo 
scope we see mainly arterioles and venules, 
while the precapillaries and capillaries cannot 
be clearly observed. An ingenious method 
for the study of the fine macular vessels has 


been proposed by Ballantyne.’ 


More defini- 
tive findings may be possible as a result of 
further refinements of biomicroscopic tech 
nique. In any case, nothing can be gained by 
comparing portions of the vascular system 


which are not homologous 


While the capillary pattern of the retina 
cannot be directly observed through the 


ophthalmoscope, — indirect 


information is 
gained by a study of the macular and peri 
The foveola is a 
zone of avascularity in which even capillaries 
are absent 


macular areas in twins 


* Changes in the vascular arrange 
ment of the macular and perimacular regions 
are accompanied by the 
ophthalmoscopic appearance of the posterior 


pole 


modifications of 


The extent of the retinal vessels can 
therefore be approximately estimated on the 
basis of ophthalmoscopic observations 


In this context, it is of importance to note 


that in identical twins the macular area often 


FUNDUS IN MONOZYGOTI( 


OCULI 


presents a high degree of similarity with 


regard to size, color, and reflexes; a lower 
degree of correlation obtains for the peri- 
This the 


conclusion that the vascular arrangement at 


macular region finding permits 
the posterior pole shows a marked degree 
of correspondence. A still higher degree ot 
correspondence in the arrangement of the 
retinal vessels in identical twins has gen 
erally been reported at or near their point 
of emergence from the optic papilla. In con 
trast, the course of the retinal vessels in all 
other portions of the fundus shows few, 1 
any, similarities 


Provided we are permitted to interpret 
the appearance of the mac ular and perimac 
ular areas as indirectly indicative of the vas 
cular pattern in the central region, we find 
that no single statement will cover the be 
havior of the retinal vessels in identical twin- 
along their entire course. It 1s necessary t 
distinguish three different zones within the 
vascular tree as a whole—the region at or 
close to the papilla, the region surrounding 
the macula, and, finally, the course of the 
()nece 


vessels in the rest of the retina sucl 


a division is made, we find that in the axial! 
fundus (the region around the disc), as well 
as at the posterior pole (the region around 
the macula), the retinal vascular tree of iden 
much greater similarities 


It is in this 


tical twins shows 


than in the rest of the fundus 
remaining third that pronounced similaritie 
are lacking, or only incidentally present, and 
it must be attempted to explain this observa 
tion 


identical 


similarities of the retinal vessels of 


twins at or near the papilla are 


probably due to the close relationship of 
mesodermal and ectodermal structures im that 
region. The similarities in the macular and 
perimacular find their explana 


the 


arCas 


tion in far-reaching correspondence 01 
capillary arrangement in various body re 
In microscopic 


Schiller 


gions of identical twins 


found 


beds, 
absolute concordance in the capillary pattern 
of all 


hel 


aminations of nail 


Hart 


examined the capillaries in the lips 


identical twins. Lehmann and 


TWINS 


as well as those in the nail beds, and found 
an overwhelming degree of similarity among 
monozygotic twins, in contrast to the findings 
in heterozygotic twins of the same or differ 
ent sex. It is true that examination of capil 
laries in one part of the body does not permut 
conclusions as to their 


body 


time being, and until it is proved or disproved 


reliable pattern in 


other regions Nevertheless, tot the 


by more detailed biomicroscopic studies, we 
may assume that similarities in the capillary 


pattern of identical twins account for the 


rather high degree of correspondence im the 
ophthalmoscope appearance of the posterio! 
pole Phe range of discrepancies the va 

cular pattern in other portions of the retina 
is evidently so much greater that a ditterent 
explanation is required Llere the vessels are 
not of the order of capillaries, nor are they 


as closely related to ectodermal structures 


as at or near the papilla Qn the other hand, 
twin 


the entire vascular system of identical 


shows so many corresponding features that 


the lack of similarity in the rest of the tundu 


seems all the more surprising. passing 
it may be mentioned that identical twin 
have the same blood gre ups, even the same 


subgroups, and type of agglutinogens "; the 


skin veins of homologous arms are m /9% 


of monozygotic twins of the same or essen 


tially the the arterial ystem 


of the 


same type 


hands shows marked = similarity ‘ 
blood pre ssure pul « rate, and electro ardio 


gram present a high degree of correlation.” 
\ possible explanation of the difference 
in the course of the retinal vessels of identical 
twins may be attempted on an embryology al 
basis. According to Mann,t the retina ts 
completely avascular during the first period 
of its development. The central artery of the 


retina 1s 
the 


just recognizable at 100 mm 
the fourth month of intrauterine lite. I 
a small area of the 


ha 


Vase ularized The ve ssels be yin to spread pe 


end of the fourth month 


nerve fiber laver around the disé been 


ripherally, but do not reach the ora serrata 


before the eight month. Only then is the 


vascular development of the retina ¢ ompleted 


Mann,?* p. 250 
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It is true that the temporal branches are well 
established by the fifth month,t and that at 
the age of 6 months the retina is vascularized 
as far forward as a point just in front of the 
equator.§ The 


of the retina takes shape over a period of 


permanent vascular system 
months, and it is precisely during this time 
that differences between identical twins are 
most pronounced. On the strength of meas 
urements of length and weight, Verschuer ** 
arrived at 


between 


the conclusion that the dissimi 


larities uniovular 


twins are most 
marked about the middle of pregnancy and 
decline during the later part of intrauterine 
life. According to Verschuer, differences in 
the 


organs which participate in the circulation 


development are mostly observed in 
of blood, including the vessels. The period 
of the fifth month, during which the retinal 
vessels grow out from the region of the disc, 
is precisely the middle of pregnancy. Would 
it be too much to assume that differences in 
the situation of identical which 


lite twins, 


seem to be most marked during this time, 
may result in changes or suppression of an 
identical anlage ? Waardenburg ** has shown 
that lead 
changes in the dimensions of the orbit of 


Walker *' 


different plantar configurations in identical 


paratypical influences may to 


monozygotic twins concluded that 
twins might be traceable to disturbances in 
the fetal growth of one of them during the 
eritical period, in that case the third and 
fourth months, Finally, it might be remem 
bered that the vascular arrangement of the 


looked fluid 


the point of view of phylogeny and com 


retina may be upon as from 
parative embryology, in contrast to other, 
more stable, regions of the eye 

Karlier observers found that in monozy 
got 


varies in different parts of the fundus. The 


twins the degree of correspondence 


present study suggests that over and above 
this not even the retinal vascular tree should 


be examined as a whole, but that its various 


t Mann,'® p. 176 
Mann,'* p 215 
Mann,'® p. 11 
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parts must be separately analyzed. Although 
a small series of cases like the present one 
does not by itself warrant far-reaching in 
ferences,” the problem of the vascular tree 
in monozygotic twins seems worthy of fur- 
ther consideration. 


MMARY 


The fundus oculi has been studied in six 


pairs of monozygotic twins. The findings 
of earlier observers, to the effect that the 


region of the papilla shows a high degree 
of correspondence, while the course of the 
retinal vessels presents few similarities, have 
been confirmed. However, it has also been 
established that the macula, as well as the 
perimacular region, exhibits a fair degree 
of correlation. On this basis it 1s concluded 
that the correspondence of retinal vessels 
in monozygotic twins varies in different parts 
of the vascular tree. While at or close to the 
papilla, and also in the macular and peri 
macular regions, there is extensive concord 
ance, dissimilarity prevails in the other por 
tions of the retinal vessels. This latter find 
ing is explained on an embryologiec basis and 
traced to influences during the critical period 


of development 
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A Clinical and Pathologic Study 


WILLIAM C. FRAYER, M.D., Philadelphia 


Difficulties in the clinical diagnosis of the 
eyes of two children with unilateral complete 
retrolental membranes, later studied path 
logically, have stimulated this report Both 
eyes were enucleated because of the possibility 
of a tumor, but histologic examination 
demonstrated the lesions to have been the 
result of massive subretinal hemorrhage with 
partial organization 

\ number of conditions other than retino 
lastoma must be considered in the differen 
tial diagnosis of eyes with clinical evidence 
of a retrolental membrane or of a pro 
vyressively enlarging retinal or subretinal 
The term “pseudoglioma” has fre 
quently been used to deseribe this group of 
diseases, the specific diagnosis of which ts 
often possible only after histologic study, 
Even then, in advanced stages the finding 
may be inconclusive. A number of excellent 
reviews on this subject have appeared in the 
recent literature.* Those diseases which are 
isually included under the name “pseudo 


vlioma’ follow 


Congenital anomal 


a) Retinal aplasia and dysplasia Phis con 
dition is characterized by maldevelopment 
of the retina and incomplete development 
of secondary vitreous with associated dys 
plasia of the central nervous system 

(hb) Persistent hyperplastic primary vitreous 


This disease, involving the eyes of intants, 


Subr ‘tted for publication May 4, 1955 

Presented before the Section on Ophthalmology 
of the College of Physicians of Philadelphia, 
Jan, 20, 1955 

From the Department of Ophthalmology, Hos- 
pital of the University of Pennsylvama, and the 
Children’s Hospital of Philadelphna 
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* References 


has recently been studied and clarified by 
Reese.t This anomaly also is usually uni- 
lateral 
2. Retrolental fibroplasia \ great deal has ap 
peared in the recent literature on this disease. It 
almost always shows bilateral changes and occurs 


only im premature imtants 


3. Organization of a vitreous mass following 
inflammation or hemorrhage: The clinical diagnosis 
1 often difficult and there may be no history ot 


either injury or systemic infection 


4, Inflammatory retimal detachment 


hye produced for example, by a choroidal tubercle 


Inflammatory signs elsewhere in the eye may be 
helpful in the diagnosis 
fumors other than retinoblastoma: | nay 

include diktyoma, or angiomatosis retinac 

6. retinitis of Coats is char 
acterized by transudation of edema fluid into and 
beneath the retina. It is often called serofibrinous 
degenerative retinitis of Leber 

7. Coats’ disease: A symptom complex in which 
retinal, or subretinal, connective tissue plaque are 
the result of hemorrhage from various sources. It 
i ometimes called external hemorrhagic retinitis 


ot Coat 


Both the eyes included in this report pre 


sented this problem in differential diagnosis 


REPORT OF CASES 


Case | \ » a 15-year-old girl vas first 
seen on Feb. 12, 1954, complaining that the lett eye 
had been blind and divergent for the past six 
months. She was otherwise in good health. Al- 
though there was no history of recent injur the 
left eye had been struck four years previously by 


the branch of a tree, without apparent damage 


At the time of her first examination, there was 
no light perception in the left eye, and visual acuity 
in the right eye was 6/6. The anterior chamber, 


©. S.. was shallow, and a network of new ves 


sels could be seen on the surface of the iris 
tehind the clear lens was a grayish-yellow mem 
+t Reese, A. B Persistent Hyperplastic Pri 


mary Vitreous The Edward Jackson Memorial 
Lecture given at the annual meeting of the Amer 
ican Academy of Ophthalmology, New York, 
Sept. 21, 1954 
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Fig. 1 (Case 1).—Vascularized retrolental mem 


brane 


brane over the surface of which were many blood 


vessels terminating in small hemorrhages and 


aneurysmal dilatations (Fig. 1). Intraocular pres 


sure was 30 mm. He (Schigtz). Examination of 


entirely negative Secause the 
blind, 


hecause ot the 


the right eve was 


left eye was already with impending glau 


coma, and possibility of 
enucleation was advised 


Gross Description.—The globe measured 23 by 


23 by 22 mm. The cornea was clear, and the eye 
\ small posterior 


Hori 


retina was com 


could be transilluminated faintly 


synechia was found in the 7 o'clock position 


zontal calottes were made. The 


Fig 3 ase 
cholesterol-crystal cle tts, 


ol mag. BS 


tumor, 


and acute inflammatory 


2 (Case 1) W hole 
showing organized and 
subretinal hemorrhage and 
hemorrhage, causing 
Reduced to % of mag x 4.5 


sectioned 
necrot 
subretinal 
separation 


mount of the 
partially 
recent 
retinal 


more 
omple te 


pletely detached (Fig. 2) and rested against the 


posterior surtace of the len where it was held by 


a greenish gelatinous material which almost com 
pletely filled the 


side of the 


subretinal space. On the temporal 


globe, the subretinal space was occupied 


by a light-tan, firm, irregular mass, approximatels 
thick 
small 


posed of the 


2 mm \djacent to this larger lesion were 


many pranular particles apparently com 


same material 


High-power view, showing necrotic remains of old subretinal hemorrhage 


reaction to the necrosis. Reduced to about 
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Vig. 4 (Case 2).—Eye viewed from an angle, 
showing ectropion uveae and forward displacement 
ol the iris 


Vicroscopic Description.—The cornea was nor 


mal. The iris was adherent to the more peripheral 


resulting 
Over the 


portions of the functioning trabeculum 


i a partial closure of the filtration angle 


anterior surtace of the iris, a few new vessels could 


be recognized, and the pigment epithelium of the 


iris was drawn slightly forward to produce an 


Scattered 


inflammatory 


early throughout the choroid 
cells, 


Large irregular plaques 


ectropion 


were chronic heavily concen 
trated in a few small areas 
fibrous connective seemed 


breaks in These 


were richly vascularized in their peripheral layers 


and mounds of tissue 


to arise from Bruch’s membrane 


but were less so in portions more distant from the 
choroid 


Strands of proliferated pigment epithelial 


were scattered within these connective tissue 


hig. 5 (Case 2).—Retrolental membrane 


larized from a central depression 


vVascu- 


ARCHIVES OF OPHTHALMOLOGY 
areas. Within the plaques were many long choles- 
terol-crystal clefts, frequently surrounded by foreign 
body giant cells. In some areas, connective tissue 
had effectively isolated large necrotic remnants of 
hemorrhage (Fig. 3). Many partially necrotic poly- 
morphonuclear leucocytes were present in some of 
these areas. In one of the connective tissue plaques 
bone 


new was beginning to form 


The retina was completely detached. On one side 


of the section it lay folded against and fused with 
the subretinal organized connective tissue, already 
described. In such areas the retinal architecture 
was markedly distorted, and many large, fluid-filled 
On the other 


side of the sections the retina was pressed forward 


cysts were tound within the retina. 


against the posterior surface of the lens by a 


homogeneous eosinophilic coagulum, containing 


Fig. 6 (Case 2).—Whole mount of sectioned 
globe, showing complete separation of the retina, a 
large retinal cyst, and vascularized connective 
tissue behind the lens. Reduced to % of mag. » 45 


scattered red blood cells and foamy macrophages 
There was loss of the rod and cone layer and slight 


distortion of the outer nuclear and molecular layers. 
A few 
nuclear layer and many new vessels in the nerve 


hyaline exudates were seen in the outer 


fiber layer behind the lens 


Case 2.—E. B., a 16-month old Negro girl, was 
first examined at the Children's Hospital of Phila- 
delphia at the age of 9 months. She had been ad 
mitted with a diagnosis of subdural hematoma, and 
examination of the eyes had revealed massive pre- 
retinal hemorrhages in both eyes. Her 
hemorrhages were aspirated, and a complete re 
effected. Her 
amined, however, until seven months later, when 


subdural 


covery was fundi were not reex- 
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she was referred to the eye clinic because of 


changes noted in the 
tion at this 


left pupil. External examina 


time revealed an 


(hig. 4) 


from the lens, and a complete retrolental membrane 


extensive ectropion 


uveac Ihe iris was drawn forward away 


vessels outward 
X-rays showed 


vithin the eye 


was visible, with large radiating 


from a central depression (Fig. 5) 


no evidence of calcification Enuclea 


tion was recommended because of the possibility 


ot tumor 


Gross Description The globe measured by 


22 by 24 mm. The cornea was clear. The pupil was 


elongated in the horizontal direction, and the pig 


ment epithelium extended fer some distance over 


the anterior 


surface of the iris. The eye could not 


be transilluminated. Sections made horizontally 


revealed a complete separation of the retina (Fig 
6). The subretinal space was filled with coagulated 
blood and pale-gray serum 

Vicroscopic Description.—The cornea was not 


mal, but the filtration angle was nearly obliterated 


by peripheral anterior synechiae. Along the an 


terior surface of the iris was a thin fibrovascular 


membrane, which appeared to draw the pigment 
epithelium forward over the pupillary border, pro 


ducing a marked ectropion uveac 


were slight pre liferation and separation of pigment 


Ihe ciliary body and choroid were normal 


epithelium in a few areas. The retina was com 


pletely detached and was trapped behind the lens 


by a cone-shaped mass of young fibrovascular con 


nective tissue. The retina showed marked distortion 
of its architecture and a few large cysts. In its 
outer layers were hemorrhages in various stages 


of organization. One large vessel within the retinal 


stalk contained an organized and partially recanal 


ized thrombus. The subretinal space was filled wit! 


blood and serum. Large numbers of small congested 


blood vessels were found within the optic nerve 


COMMENT 


\lthough the various forms of pseudo 
glioma may be indistinguishable on the basis 
of clinical, or even histologic, observation, tt 
seems probable that these two eyes should be 
included in the poorly defined symptom com 
plex known as Coats’ disease. 

In his original paper,‘ Coats described a 
group of eyes, most of them from otherwise 
healthy young males, in which massive white 
or yellow subretinal exudates were observed 
ophthalmoscopically. These exudates had a 
characteristic histologic appearance and were 
thought by Coats to be the result of organiz- 
ing retinal and subretinal hemorrhages. He 


later suggested the name 


“external hemor 


rhagic retinitis” for this condition, Leber,® in 
1915, on the basis of independent histologi 
studies, suggested that the lesions were in 
flammatory and that the hemorrhages were 


ol secondary been 


importance. It has since 
demonstrated,t however, that the disease he 
deseribed, and which is now called “externa! 


exudative retinitis,” 


“serofibrinous de 
generative retinitis of Leber,” is a separate 


entity characterized by the accumulation of 
edema fluid and bladder cells within and 
beneath the retina, [-xternal hemorrhagi 


retinitis of Coats, on the other hand, is now 
considered by most authors to be a symptom 
complex, the result of organization of sub 
retinal hemorrhages from a number of causes 
Wilder,” for example, has shown that an 
identical histologic picture may be the result 
of hemorrhage due to infection with nematode 
larvae. 
elderly people, 


simular condition may oceur in 


possibly as a result of hemor 
rhage from sclerotic choroidal vessels in the 
macular has deseribed or 


reyvion Reese 


ganization of subretinal 


intraretinal and 
hemorrhages in the eyes of newborn infants 
and has named the condition massive retinal 
fibrosis. 


that all 


on the other hand, does not 
should be 


included and would prefer to retain the nam 


believe these conditions 


Coats’ disease for a specific entity in which 
the subretinal hemorrhages are the result of 
a congenital vascular malformation 

The first eye in the present report has an 
appearance histologically very similar to that 
which Coats described as external hemor 
rhagic retinitis. Review of a large number of 
sections failed to reveal any specific source 
for the hemorrhage, and no definite etiology 


could be determined 


\lthough there are 
scattered signs of inflammation, they appear 
to be secondary to 


necrosis rather than a 


‘| he 
fully organized areas of hemorrhage are ap 


response to an infectious agent more 
parently of some duration, but the presence 
of fresh blood beneath the retina indicates a 


more recent secondary hemorrhage with sub 


sequent complete separation of the retina 


t References 1, 6, 


and 7 
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Trauma must be considered as a possible 
cause of the original hemorrhage 

In the second eve, it seems probable that 
retinal and preretinal hemorrhage, associated 
with subdural hematomas, resulted in the 
formation of vascular occlusions and sub 
retinal plaques of connective tissue Several 
months later, massive subretinal hemorrhage 
secondary to these circulatory disturbances 
produced the complete separation of the 
retina seen clinically as a retrolental mem 
brane 

SUMMARY 

Iwo ¢ ves enuc leated he« ause of SUspicion 
of tumor are presented in which the retro 
lental mass was found to be a result of retinal 
eparation due to subretinal hemorrhage 

In one eye the hemorrhage probably was 
the result of vascular changes associated with 
a subdural hematoma, while in the other no 
specihe etiologie factor could be found 

These eyes are presented as examples of 
the poorly defined entity known as Coats’ 
disease 

Dr. Harold G. Scheie gave permission to use 


the material in Case 1 and assisted in preparatior 


of this manuscript 
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Facility of Through the ar 

COMMLOUS ( the re sistance 


he ditherently distributed 


W. MORTON GRANT, MD., Boston It attempting to locate the site 
ance more precisely the present 


tion has been aimed at evaluating the resist 
ance of the corne leral meshwork This 


report presents one further detail has also been the aim of investigation 


the investigation of factors which are respon carned out by Perkin Ile has compared 


sible for the resistance to outflow of aqueous the pressure Schlemm’s canal with the 
humor from the eve One portion of this anterior chamber pressure in monkeys, and 


study which has already been reported wa has determined the influence of exteriorizing 


coneerned with tonographic determination of Schlemnmmn canal on the resist ice to outtlow 


facihty and rate of outflow of aqueous humor His results have indicated that the corneso 
In patients *; another portion has been ¢ cleral meshwork may normally offer a very 


perimental, concerned with measurement ot low resistance to flow However, in these 


facility of outtlow from enucleated eves. both experiments it was not perte thy certain that 


normal and glaucomatous.+ the meshwork had escaped injury during dis 


It has been shown that the facility of out ection of the selera’ or cannulation of 


flow from enucleated eve ditter by only Schlemm's canal. In the present investigation 


about 10% from that found vivo by @ somewhat different technique has been 


tonography.' furthermore, the external utilized tor evaluating the resistance of the 


thirds of the perilimbal sclera, with its in meshwork In this work a portion of the 


cluded portions of the outflow channels. can trabecular meshwork has been removed and 


be removed from enucleated normal human the influence on facility of outflow has bees 


eves without appreciably inereasing the facil determined 


itv of outflow It has appeared from these HOD 


findings that the principal anatomic resist outflow 


ance to flow is to be found in the immediate 


neighborhood of Schlemm’s eanal. In glau 


oma \tter 


pported by Ri 


point of the needle y advan 


interior chamber slightly beyond the 
cational Institute and there ya made t pi 
he ‘ iris im order to establish tree con 
he anterior and the posterior 
done to insure equal pressures 
prevent the 


amber 


24 


| 
eves before and after goniotor is det 
trai paupe io manner deseribed wu 
Submitted for pul ition May 18. 19 irher report.+ The measuring apparatus wa a 
3 nected to the e by flexible polve 
ormal enucleate eve vere ! lor t 
t ne | H) le 
tudy by the Boston Eye Bank bing and a 20-gauy a 
through the cornea near the rt 
From the Howe Laboratory of Ophthalmolos | 
the needle was tacilitated | making a prelumimat 
tiny with the pomt ot a part 
Infirmary 
: throught ertion through th 
Grant B-218 of the Institut 
CASE and Pliner the 1% 
Healt! S. Public Hea 
ot part ot the apparatus wa - 
P. Sloan boundatior 
+ Referen $ and deepening of the antenor 
= 


tate Nat 
mith (mere 
il d the corre 


ing wmtraocular pressure the facility of outtloy 
curred 


then calculated The facility of outflow 
r this procedt 


the reciprocal of resistance to outflow i tel 
olution of lormaicde ( «al nim 

particularly convement quantitative 
in diameter as then « irom the n the 


rate (in culne millimeters per minute 
wucous humor can escape from the eye in 


ion to each millimeter (mercury) of imtra 


ocular pressure, This coefficient has been calculated 
for enucleated eyes trom the following equation 


Coethcient of Facility of Outtlow 
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lip. . View angle anters 
chamber igure 
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sccomplh hed curet 
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hich no change outtlow 


prcture 
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hig. | Direct view of the normal angle f the 
e he ext ‘ t 
q amber ia human eye ter remova t 
i portion of the rnea, Thi o chwalbe’s line ‘ is to avon | et 
thee rate lar vit i band pig are t t te ri t 
‘ ment m tront of chlemr canal 7 is ft 
eral woand ciliary band 
} ert one itv te 
chamber 
atie thy cornea ma t el 
lhe facili ot outtlow is determined b 7 ent i 
mitting O9% odium el we tu t ime maneuvet ere carried out thout the 
tinuously trom the ipillary flowmeter into t scnachis th 
q eye that the intraocular pre ire ra manipulatie itseli wart detectal uence 
i level at lich the rate it tle the facility of outfl 
equaled the rate ot tlhe | establishment 
tl tead tate wa ignaled by a leveling off of _ 
4 ited | mucroscopu Kan it ( is | 
the pre ire m the eve to a constant value i 
mica rement of outhe A 
q thi is made evident by means of a continu 
the perfusion fluid after completion of the 1 ire 
yrapluc recording of the pre ire by re rad 
ments, and the course ot the fle ori Irom the 
potentiometer, Under the condition employed 1 
ined by observing € appearance 
the thre teady 
rial at the riace ot the eye it 
it a pre ire of 20-2 
roscoy | observation erve 
rate of flow in the ste 5 
other things, that 1 ippreciable 
: ihout the transcorneal needle 
low 
? cornea, and the angle of the arte ! imber was 
Which 
examimed directly with tl t mp bromier 
4 
lhe eye vere next embedded ectioner 
cuor ere cul at regular mterva through the 
ur J it Ste on the ther icle it aniber clude 
ea ecthol lor compari 
RESULI 
wit lhe average value for tacit of outflow 
was but a in enucleated human eve Vas a littie yreater 
vas tound an all eye vhich had 
than the average value obtained in norma 
j patients by tonograpl Lhe average for enu 
cleated eve at hoth thi il i pre 
vaiue, corrected for rise in episcieral venou 
back-pressure during tonography according 
to | Wine. observatiol Is 252 cu mit 
‘ 


intraocular 


| 


pressure 
' lhe \¢ r facilit of outtlow betore 
incl after curettn a i ( the trabe i! 
meshwork I rter to a third of the 
circumference 19 enucleates pre sumably 
normal, human eves are presented in_ the 
My Pable In 12 these eves the facility of out 
flow was not significant iltered; in O 1t wa 
definitely increased, and in 1 it was slighth 
| decreased. In the eyes in which the tacility 
‘ of outflo vas unaltered it is observed 
| that the outflow of fluorescein from the an 
| terior chamber to the epi cleral uriace Wa 
ipproximately the same in curetted and in 
i uncuretted quadrant but in some of the 
| eye in which the facility of outflow wa 
Noch Decrea 
l 
O14 
| 
1 19 enucleated sl} in ¢ at ‘ 
i increased the fluorescein appeared to flow 
i out principally in the curetted quadrant. By 
| ubsequent gomioscopy, alter removal ot 
central disc of cornea, the trabeculae im al 
| cast appeared to have been torn apart “ane 
| partially torn away, as illustrated in bigure 
2 and 3 \n opening through to the sclera 
wall was evident in each case, although u 
most mnstance shreds or sheets ot the mesh 
work remained attached at schwalbe line 
° ind at the scleral spur Microscopic exan 
ination of sections of the angle contirmes 
that ‘he trabe ar esl rk between the 
interior chamber and chlemm’'s canal hac 
been torn open, as illustrated in Figure 4, in 
at least a quarter of the circumference in a 
of the eve It i irther evident micre 
| all that ot onl is the trabecula 


chi 1) canal va omewhat damaved 
niortunately, no conclusive dilference utd 
he discerned nuero copically hetween the 
eyes in which curettage had increased the 
facility « utflow and those in which the out 


d 


COMMENT 


the trabecular hwork 


i third of the 


he finding that 


could 


Ine eye torn awa over a 


quarter to circumference of the 


the anterior chamber without nece 


ang le 


irily altering the facility of outflow indi 
cates that in these eyes no appre table resist 
ance to outflow was offered by the mesh 
work, and that the resistance must have been 
located principally in the intrascleral portion 
the outtlhow channel It seems unlikely 


that any | of resistance from opening thre 


trabecular meshwork wa exactly compen 
ited in 12 out of 19 eyes by an equal im 
crease in resistance elsewhere. Furthermore 
the detritus from curettage of the meshwork 
apparent] had little tenden to obstruct the 


outlets from hlemum's canal, since an actual 


decrease im facilit f outflow was found in 
J the i ilter 
ret t r ren but 
the ¢ ed tor i 
i 
| 
= 


4 
Fig. 3 \ view ilar to Fivure 2, showing ar 

open turt owe betwee chwalhe line ancl 
the sclera ur | urettage of the trabecular mes! ae 
wor 

flow had not been attectelll rae 
ms 
- 
meshwork open, but, also, the outer wall o! Se 
| 


only one eye. On the other hand, the increas« 
in facility of outflow which was found in six 
eye alter curettage suygest that im these 
eye the curettage may have accomplished 
omething in addition to opening the trabe 
ular meshwork The indeterminate amount 
of damage to the scleral wall of Schlemm’ 
canal which was observed in microscopi 
ection uyyests that collector channels may 
also have been torn open in some eyes It 
has been impossible to distinguish micro 
copically between eyes in which the facility 
of outflow was altered and those in which it 
was not. An alternate possible explanation 
for the ditference in results of gomiotomy in 
different eyes is that the meshwork may im 
tially have had appreciable resistance to flow 
in some eyes and not in others. However, the 
facility of outflow was not significantly dif 
ferent in the two groups of eyes before the 
experiment, and there has been no other indi 
cation of initial dissimilarity 
lhe results so far obtained in these ¢ 

periments are in essential agreement with 
those obtained by Perkins © employing dit 
ferent procedures. from both sets of exper 
inents it appears that the trabecular mesh 
vork of the angle of the anterior chamber 
offers little resistance to the outflow of intra 
ocular fluid, but that the principal resistance 
is probably to be found in the immediate out 
lets from Sehlemm’s canal Certam reser 
vations must be acknowledged in coming to 
these conclusions; chief among these 1s. the 
possibility that the resistance to outflow trom 
enucleated eyes, such as those employed in 


these experiments, may differ in some tun 


with no damage 
The distribution 
in glaucomatous 


been found tor 


comparative meas 


International Orga 


— 
damental aspect from that f normal eve i 
vivo, even though quantitatively these resist 
ance are not dissimilar lhe results of 
experiments ot the type «le ribed im thas re 
port would be more conclusive if the trabec 
ular mie h could be ren oved more dis 
to the leral wall of 
resistance to outflow 
av well ditfer from 
what has normal eves 
resistance is known to be greater in glauco 
matous eyes. Possibly by 
urements the site of the abnormality can 
eventually be determined 
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on the Monkey 


|. Effects of Gamma Radiation on the Retina 
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The effects of ionizing radiation the 
crystalline lens have received intensive study 
in the past decade ; however radiation studi 
on the retina have not been emphasized 

In an earher investigation Co’ gamma 
radiation wa delivered to the head reyron ol 
young adult monkeys. Pyknosis of the 
cells occurred with doses as low as 2000 1 
however, no attempt Wa made to « tablish 
a time threshold for the appearance of retinal 
abnormalitie 

It is the purpose present paper to 

cribe the retinal changes found in a study 

iS monkey which had been ¢ po ed to 
tiassive dose gamma radiation ce 
livered at a high dose rate. Qiur aim im thi 
tivation was the determination of a time 


hold for pyknosis ot vi ual cells tol 


single se of jonizing radiation, and 
to ascertain whether thi was a direct 
radiation ¢ ld : LO.000 


Were delivered either ( bods 


lnelded ) ((aroup ) to the ( head 


(sroup or to the entire 


including the head (Group Two 


mal from each yroup were then killed at 
specific intervals alter irradiation Phe ocular 
changes in each group were compared wit! 
the ocular conditions as they appeared in the 
eves of five control animals subjected, except 
for radiation, to the same experimental con 
ditions 
Submitted for 4 
From the Department 


Radiohiolog chool 


posure 


PROG EDS 


arta 


individually 


igh-rang 


chemics 


nt 


LO OOO 


| | il ial ised) oan t} 1* series af experiment q 
vere young adult male Macacus mulattus monkey 
divided into three ihgrou as indicated above 
\ll animal vere exposed to a Co® gamma radia % 
thor ource a described | eacl 

animal received a total of 10,000 r at a rate ot 

r/min Phe animal vo 

exposed a horizontal position wath the source 

P located abov 
i Phe radiation tield and dose rate were determined F 

center line the exp e cavity oth 

| m am and ith a Masomte phantom im position a 
: ( rat meter 2500 Victoreen 

Chamber, and one ind two-phase 

ad meter In ene the three group the 
catte on nent was measured, and neces a 
rection im ext il time Wi taken it 

cor ‘ i 
i mierationt mothe wiministration the tota ‘ 

of LO000 Luring rradiation the animal ere 

| rotated around their longitudinal axis at a constant a 

rate of ron 

i 

lhe anima ot m | received localiz head 

1 radiation \ lead collar 1 in. thick was placed ne 

around the neck, thu ielding the body agamst we 

4 

radiation \bout scatter radiation to the thorax 

even ie to the abdorne mea hve 

qe monke 1 thy vt receiving bawdy rradiat i 

attr 
wa ore the ead i i mal them tech t 

catter to the eye regio is measured under these a 

condition 

nee the de a) ive ivil ould J 

Group t make t eparate exposure 

| 

| 

combining the for the (sroup 

[ animals and the exposure arrangement for the 

° 

(sroup Ill were first given approximately 
to the head with the lead « iy Shield positiot 
ij 

Immediately thereatter the vere rotated hy 
; ime position as the Group Il animals, and Zi! ae 

=e 

= 
* ‘The iradiation procedure cle metry were 

rected by M John Auxier i the Radiohological 

Laborator of the University of lexa the 

eC \viation Medicine United States Air Force, Austin, Texa : 
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the 


is delivered to the unirradiated remainder the 
bon ith the lead collar ield st nl pla ! 
r to deliver the 10,000 r whole-body dose, it 

is necessary to take into account the seatter cos 
nent and adjust the exposure time so that, a 
nea is possible, constant total dose could be 


maintained, Control animals were treated identi 


cally except for irradiation 


In each group the animals were killed by decapi 


ly 2, 4, 8, 12, 24, 4%, 72, and 96 hour 


irom the beginning ot 


tation at recise 


radiation exposure. Com 


autopsie were performed on all animals 


[he eyes were enucleated immediately aiter decapi 
and the globes were transected just posterior 
errata. The anterior portion wa 
mn Carney lution and for 
evaluation of the effect 
activity of the lens epithelium. In 
previou tucies.t von Sallmann found that ronizing 


on was able to arrest the mitotic activity of 


the lens epithelium in rabbits for a period of several 
irradiation The 


was placed in Zenker 


dee ipitation and 


days following posterior portion 


olution. Immediately after 


prior to enucleation, tonometer 


readings were taken in animal 4% hour 


urviving 


and more 


were dilated prior to 
irradiation with 2 drops of a 1% atropine ution 
ud were examined by ophthalmoscopy and slit-lamy 
himecroscopy prior to, and everal time daily 


alter, irradiation 
In a fey 


of blood corpusel im the 


of the case i) which massive suspension 


anterior chamber were 


bserved biomicroscopically, chamber puncture and 


aspiration of aqueous humor were performed im 
mediately after death. The cell number was counted 
ism routine blood analyse 

lhe retinae of some of the animals whic had 
developed ophthalmoscopically visible papilledema 
retinal edema, and retinal hemorrha ere al 
examined with a dissecting microscope immediate] 


the openimg of the 


The two segments of the eye were embedded in 


and the ection tained with hematoxyvh 


Lhe climeal observations wall be 


head 


irrachated animals (¢ 


contined 
and whole body 
land 
receiving radiation to the body 


Inelded ) 


except for the presence of a very small num 


primarily to the 


nce 


those ( head 


howed no reaction to radiation 


ber of cells visible in the anterior chamber at 


each examination. ‘These either had disap 


peared completely or were seen to be adherent 
+ References 2 and 3 


IRCHIVI OF OPHTHALMOLOGY) 


to the in animals sur 


anterior lens capsule 


viving up to 96 hours. ‘This cellular response 


head-shielded 


ince it 1s 


in the anterior chambers of the 


mornke \ Wal 
received 


known that the eves in these case 


about 5% (500 r) seatter even with the neck 
shielding. Krom other studies, it has been 
shown that 500 r of gamma radiation can 


cause a cellular reaction in the anterior cham 


ber lhere were no other eye change noted 
in the head-shielded animals 
No clinically visible differences were noted 


between the eyes of those animals receiving 


and those 


shielded 


hortly after irradiation, 


whole-body radiation receiving 


head radiation with body Skin ery 
thema was observed 
but there was no nystagmus, epilation, con 
junctival pigment proliferation, subconjunc 


tival hemorrhages, or lens abnormalities 


during the observation period 
Several eve changes, however, were noted 


in both of these groups. Conjunetival vaso 


dilatation was an early and constant finding 


cells 


st 20 minutes 


Phere was an outpouring of into the 


anterior chamber within the fir 


after irradiation, followed later by progres 


ive bulbar hypotony Postmortem aspira 


tion in five eyes yielded approximately 10,000 


to 40,000 red cells and 3000 or Ie white 


blood cells per cubic millimeter The clini 


cally visible aqueous cells increased progres 


sively throughout the first few hours and 


reached their maximum (several thousand 


free-floating cells) between 7 and 11 hours 
\ heavy and dittuse of cells to the 
half 


ob erved 


adherence 


interior Jens capsule and the inferior 


of the corneal endothelium was 
Cellular 


spec tally 


clement in the retrolental space, 


equatorially, became apparent at 


about 48 hours and increased thereafter. A 


puffy, cloud-like change in the usually sharply 


defined vitreal elements was noted at about 


O) hours in some animals; however, no 


change in fluidity was visible 


Retinal Cpa was a promiune nt early 


finding. be ny noted first at about two ind a 


half hours. ‘This was invariably accompanied 


by an apparent color change in the retina, 


which became rather pale blue at 12 hours, 


ssively increased in cloudiness to 


ind progre 


~ 


2 


| 
and 
| CLINICAL RESULTS eC 
4 
| 
' 


~ 


hig nal appearance of retina of monkey 
48% hours at ex ut 10,000 r of gamma radia 
tion t ead shielded. Zenker 


tox ylin 


fluid 


reduced to 76% of mag 


an almost gray-white appearance by 24 hours 


persisted diminished slightly until 


the aninnal wa ille« When the edema wa 


well developed at posterio?# 


| pole, the 


macula appeared reddish-brown, as it appears 


in embolism of the central retinal artery 


Punctate hemorrhages or aneurysms, and 


in some cases, flame-shaped hemorrhage 


were seen in the retinae ot 7 of the 32 head 


d Nuclei in Retina 


and whole-body-irradiated monkeys, the ma 
jority occurring in those receiving radiation 
to the head only. Retinal hemorrhages were 


confined to the peripapillary and macular 


area, They appeared as early as two and a 
half hours after irradiation 


that the 


It is emphasized 
animals were unanesthetized, and 
ophthalmosecopic examination was theretore 
hampered by the rapid searching eye move 
ments which monkeys usually display. For 
this reason punctate retinal he morrhages may 
well have been missed clinically. The retinac 


of animals surviving 48 hours or more were 


examined immediately after enucleation 
under a dissecting microscope, so that some 
confirmation of the clinically observed retinal 
edema, papilledema, and retinal hemorrhages 
was possible 

In animals surviving 48 hours and more 
tactile tension and rather crude Schigtz tono 
the latter only 


meter estimations were made, 


alter decapitation It was apparent that a 
evere ocular hypotony had set in 


$8 hours the 


ometine 
during the first 
whole 


10 control eve nor the eve of the 


and 
body-irradiated animal Neither the 
aninal 
receiving radiation to the body exclusively 
howed 


pre 


a comparable drop im intraocular 


ith Time lollowin 


RETINAI / ( GAMMA RADIATION 
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| 
i 
: 
| 
| 
| 
i 
| rity of Pyknosis of «oof Monkeys Correlated posure 
Yau ws 4 
| Radiation to a 
| 
pl 
whole 
Head Body ~ 
Shielded He i Shielded ‘ 
4 lf i 
i 
| 
i 
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| 
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retina 


the 


lable 


hose 


fhe significant features of radiation dam 


ape to the retina were pyknosts oy) the rod 


nuclei associated with rod-cell cytoplasm 


and extracellular edema l’yvknotic change 


in the bipolar cells were occasionally seen but 


were observed only when advanced pyknosi 


had occurred in the outer nuclear laver. Sub 


equent autolysis and degenerative sequelae 


took place in the bacillary laver, external 


limiting membrane, and outer nuclear and 


outer ple <iiorm lavers 


dence of radiation damage could be seen im 


NO evi 


the rod-free fovea centralis, indicating that 


cone are not atfected at thi 


tape 


this dose of radiation. This histo 
hip. 2 i’yknosis of a few rod nucler outer 


ear layer of monkey two hour bolle ny 
ure of whole body Cinceludu 


w head) to LO000 1 bis j f about 7 
gamma radiation Zenker fluml; hemate iter} mort 
amid eos reduced to 76° of mag 480) ‘ | 10.000 mi 


HISTOLOGICAL OF 


ERVATION 


wid edematou hepa 
lhe radiation effects in conyunetiva, cor 
1 rod af col ! miber i 
nea, iris, and ciliary body consisted of edema lui emat n and rl 
livht to moderate congestion of the vascular mag 
tissue and moderate accumulation ot red 
cell polymorphontue lear leucocyte and 
monocytes in the aqueous humor \vyvreya 
tions of cells were found in the trabecular 


meshwork associated with these condition 


hve deyree everity. of the inflammatory 


response imereased slightly with time and 


reached its maximum at about 24 to 48 hour 
following irradiation; it then seemed to 


decrease vradually 


lhe vaseular reactions m this ¢ speriment 
vere considerably less than those observed 
in a survival study,’ wherem similar (and 
ilso lower) doses of the same radiation were 


employed, but m= which the animals cred 


of radiation disease several days following 


In the present study our interest) was 


directed primarily to the ettects ot rachation 


upon the retina 


we 


Histological evidence of retinal radiation 
a effect was found on vhen the head wa 
(MY exposed (Groups | and IIL), and no 
heads were shielded (HE and 
PAS lig. | 
vtoplasn 
and extraceilular edema m outer retina 
a 
, 


osis and beginning autol 


' ' logical finding contirms earlier studies = and 
outer nuclear layer of monkey Y 


ctina cigl iter e-body exposure t explains the climeal pieture of a re lative] 
10,000 r of gamma racdiat enker fhard ; lie normal fovea existing in the midst of an 
» 76% of mag. * 1480 otherwise opaque retina Phe earhest man 


lestation of pyknosis of thie rod nucle: wa 


member 


apparently 10.000 


RETINA 
4 
? me 4 . 
L. 
re bragmentation and decomposition oft 
emat and « i reduced 
| | 4 omplete 
| 
| lig. § Retina of monke 12 hours alter « 
| posure of whole | to 10.000 r ot gamma radia t References 5, 6, and 7 q 
tor ving 100% pyki rod nuclei, advanced 
edema ot out retina and «ae Fig. 7—Complete j at 
Zenker fluid; hematoxylin and eosin; reduced to and cones. Zenker fl 
76% of mag. 4 1 ta 76% of ma 
«f* ee 
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noted mm the 


irradiation 


perchron 


heated 


rod 


monkey 96 hou 
10.000 ol gamma radia 
t nuclea ye i 
lin and eosin reduced to 


se animal killed two hours atter 


hevet 


4 At this time only a tew 


waticity and shrinkage, t 


more than about 100% ol 


cell population, ¢ hibited sign 


e latter 


ar permuclear zone hour 


4 


a 


ai 
| ARCHIVES OF OPHTHALMOLOG) 
hours after irradiation, about 75% of the rod 
nuclei appeared pyknotic ( ig. 3) \t eight 
hour 100% pyknosis was usua ly found 
Fig. 4). Our previous experiments, using 
or vamnma Tays, demon trated that tive to 
ix hours was sufficient for the development 
of 100% pyknosis of the rod nuclei with 
doses of 4000 r or more 
\dvanced pyknosi and autolytic changes 
een in the present tudy were always accom 
panied by edema of the outer retinal layers, 
particularly of the outer nuclear layer Lhe 
-, 
400) 
edema progressed ith tine ig 2 to 6) 
ind reached 1 pt ik at about 24 to 48 hour 
later. it gradually regressed (Figs. 7 and &) 
In the amie al inal | Vogel observed 
i similar time pattern im the development 
and regression of menimegit! lhe radiation 
change produced bv head « posure Fig. 9) 
did not differ significantly from those pro 
duced by whole-body trradiatio (ur pre 
vious studies * revealed that 10 to 13 day 


> 
er 
— * > 
ty 
r hemateo 
7) i 
Bode 
the 
Ket ! i nl |_| ! 
mia 
= 
| 
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RETIN 


after 6000 r to the head the retina appears marked in the outer lavers of the retina 


markedly degenerated, with only a small band These were seen to be present at the earhest 

of cone nuclei remaining (Fig. 10). time of examimation (2 hours) and were 

\s a matter of interest, there 1s one point progressive during the 96 hours ot observa 

which deserve pecial attention, namely, the tion, leading to evidence ot complet cle 

excessive vulnerability of the retina, at least veneration in the rods and of their nucler and 

to mechanical trauma. which may lead to to detimite, but le evere, changes im the 

false conclusion pyknotie rod nucler cones \bnormalities were found only when 

were consistently present at the site of the the eves were directly exposed to radiation 
cut made in transecting a normal globe just and not when the head region wa protected 
| prior to immersion in the fixative llere a Phese observations bear direetly on the 
P significant number of rod nucler were con experiments of Cibis, Noell, and lachel vho 
stantly found to be pyknoti and surrounded found that the electroretinograms Ob variou 
animals medicated a visual lo primarily in 

rod function, after exposure of S000 r ol 

nore to the eve such chanye 


here repe rted ow complete adi appearance 


th pre ferential 


/ GAMM RADIATION 
my radiation 
thie ‘ reported moth 
ire ¢ neerned vit] one close evel 
it has been found m other studies that 
tative innlar chanve occur m retingae ¢ 
posed to dose levels as low as 2000 r. It : 
f has also been tour that mionke urviviny 
irradiation for longer periods ot time than 
« 
4 
per stence of thy Cone | 
after exposure to GOOO r radiation to 
t rtit of cone nueler in the region of the tormes 
by a sma clear Zone ina 14) i radiation o 4 
contro eye nd in Irradiated eye A, ered tarate o toy the 
Dhese « eTe ¢ even theo tiie hea ) « monke ‘ 
retinac were mediate im tixa of a second group of 
live ( put iterpreta 1 ( ‘ ( 
these pyknotic changes produced in the retina ne hea 0 third group of 16 Nike om 
trau ter death is intriguing an Five monke ere employed as contre 
hire hurthes permnental tud 1 re } ec | pitatiol il 
re“ | inl el cay lie 
Following exposure « monkey eye to (\ ! nor the ere found in those 
radiation, a prompt sequence i! ho receive radiation direct to 
of events occurs, characterized clinically | the eve fi 
vascular disturbances and retinal opacitica Change een im the eves ot animals ¢ 2 
histological by posed to he id radiation ¢ 


ved retinal hen 


Vic; abnorina 


een in the group re 


change 
ole ‘ radiation. Clinical mani 
consisted of severe iridocycliti 
papilledema, severe hypotony 
punctate and flan 


iorrhage 
isted chiefl 


ities col 


of the rod nucler (apparent a 


following irradiation ), and 


quelae in the outer nuclear 


Ive 

if Maye! 
linical and histological alteration 
lin a definite time pattern 
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chool of Aviation Medicine Report M Arch. Ophth. §3:651 (Ma 
10. to be published |_| 
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) 
Development of 
Safants 


atara cl rema [ are 


SUMNER D. LIEBMAN, M_D., Boston 


lamellar cataract commonly thought 


arise during ase how 


recently im 


were 


observed to occur 


birth similar infants are here 


lense were clear shortly 


W ho 


hose 


re ported 


after birth and ubsequently developed 


bilateral lamellar cataract 
that Becker 
ski (1881), 


11 
Bellows tate 


laever Galezow and 


others were of. the that lamellar 


vor 
le 
appeared po tnatally L'nilateral 


ha pa 


( Becker, 1874) and after 


developed prenatally, whereas 


and ( 


itaract 


(;raete (1855 Pana 


heved they 


lamellar cataract heen observed in 


tients with keratitis 


trauma (von Grraefe, 1855-1857 and Law ) 


the ‘ Was proved not to 


prior 


but none of 


had 


miyury 


Cast 


the 
at 


have the to 


or Bellows also states tl bilateral 


lamellar cataracts have been observed to de 


elop in relation to tetany Neverthele 


Inlateral lamellar cataracts in the absence of 


t local disease, or injury have beet 


etany 
understood to have deve loped prenatally 


In the two case reported here, there were 


no important medical complications during 


er although the 


either motl 


tor one 


Both 


mother ot Case muld 


vecek the child 


| 


prior to 


ved con yyen therapy 


rece 


her owed any evidence otf retrolenta 


| broplasia \led 


thie 1 


po tpartum COUT s¢ 


Cal 


Submittes 


ocular media Vere ‘ 


were entirely nort 


and tunds 


next seen at the 


thought ‘ hie 
usly during i preceding 
pediatrician was 


blind 


week and ther 
thé 


howed thi 


it the Vas 


cornea bright 


thie 
thre 


interior chambers were 


2 to 
One could not obtain a reds refles 


I he 


© atropine 


mm. in diameter and 


fundus pupils were dilated w 


4y after which typical lam 


A ge 
central 


be vi 


child Na 


observer od red reflex « 


vere 


around the nuclear opacity 


details could not ualized 


! 


ation 


vithout 


riectlh 


j 
nal 


it 
andl 


pupal 


reacted 


trot 
ith J 
ellar 


uld be 


ti 


drop 


cataract 


eon 


ill 


i 
nettar 
of these two babies was entirely 
compheation 
REPORT OF CASI 
Case 1—M. K., a white female baby, wa 
weighed 3 Ib. 2 oz. (1417 gn examined the 
ever, mam reported by 
baby when she was 2 weel as part ot a rou 
vhich the opacities were 
tine urveys sith reterenes retrolenta 
alter plasia. The pupils were widely dilated with 1% ie 
t! 
tient was 2 month hie 
paret had failed pre 
74), cipit three or tour 
of the opimmior 
this tine 
The fundu 
anesthesia, and these finding sere confirmed 1 bie 
Ry in cach eye. On Aug. 4, 1948, a discission was pet : 
formed on the right eve \iter three da tha 
a second discission wa ertormed, The right le 
became completely opaque ined ibsorpt ! 
: ceeded in the usual manne Dilatation of the right fs 
pup va maintained it 10% phenylephriu 
the cortical mate wl a rhed. On Oet. 22 
1948, the right fundus was examined and appeare 
but rmal. Ret ted fraet 
months old. Owing to the 
publication May 26, 1955 pea ibsequent needling sere pertormed 
From the Department of Ophthalmology, Ha on the right eye on May 1%, 1949, and Dee. 17 : 
; and kar Infirmary the | 1 n both eye ave gradually become miore ; 
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Pherefore, on May 18, 1949, a discission was per 
formed on this eye. The resulting pupillary mem 
| it ’ Wi needled on ept. 2 195] 


under 


leer 


an accurate measurement of the 


varied from 20/100 to 
20/70 to 20/300 


| 


im the meht eve and trom 


eve ise 
miellar ‘tara zor i clear le ( 

Lhe pat t. now aged 7, 1s attending regular s ‘ 
cla nicl 4 t itistactor tudent 

2 1M. a white girl baby vas born 
Mareh 31, 1952, weighing 3 Ib. 2 z. (1432 gm.) 
it birth, about four weeks prematurely. bexamina 
tion on tl oceasion showed that the ocular media 
vere cleat there wa no evidence ol retrolental 
fibroplasia The dis ind retinal vessel were 


May 1 


tine showed 


again examined o1 
it 41 davs of age. examination at thi 
pheral 


edema ot the peripheral 


minimal retinal veins 


clevatiot and retina 


imimation was 


There were n emorrhages reex 


vdvised, but the child was not seen again until she 
vas 18 months old, on Oct. 10, 1953, at which time 
1 thi previously she 


it was there was a dense 


examination 


pupils were 


cataract im the lett eye The 
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reacted promptly t ight The corneas 


anterior chamber 
ils were dil 


lame llar 


right fundu owed no abnormalit With the child 
under ether anesthesia, fundus examination was 
carried 


firmar 


uld barely obtain a dull red reflex 


normal 


through the periphery of the lett ler (on Oct. 28 


tient Na discharged on Dee 6 The d 


the lett ipil was easily maintained with 0.2 


ointment, On De 21. 1953, retin 


he 


deve lope d lamellar cataract 


four case now on record as having 


alter birth were 
discovered as a result of the mass survey ot 
with reference to the prob 


\ll four | 


received Oxy 


premature infant 


lem of retrolental hbropla 


were premature, and all four 


gen. It is possible that oxygen therapy may 


have been an “insult” to the immature len 


in the manner in which it is. currently 


thought to be an insult to the va cularization 


of the retina, Routine periodic examinations 


of full-term intants might reveal other in 


stances of lame llar cataracts deve loping alter 
birth 
115 Bay 


State Kd 


1. Guy, | P Postnatal Cataracts in Pre 
mature Infants: Report of 2 Cas Am. J. Ophth 
38:65-68, 1954 

2 Bellow 1G Cataract and Anomalies of 


Louis, ©. V. Mosby Company 


1944, 


3. Law, F. W Unilateral Zonular Cataract 


16:385, 1932 


firm ittached to the underlying pupillary men equal and ee 
brane. It was planned to defer surgery on the left were clear; t pe vere of normal 
eye until the child was 2 years of age, but wher depth. The puy d it was observed 
he reached 14 mont! ol age pendular ! taymu that there was a |} cataract the right eye 
snd 2 esotropia developed in this eye and an almost mat io tha tot cue. The 
ind, despite the diligent use of mydriate both the Pt n Oct. ¢ is 
wile became increasingly dificult to dilate. The Onc 
othe anesthesia, however, and is always = 19 an extracapsular cataract traction th full 
found norma Phe nystagmus became worse when iridectomy was performed on the lett eye The post 
ent eye is occluded, and it was theretore very operative « rse W uncomplicated, and the pa ° 
difcull to atation of 
1/400 scopolan 
in the left eye \t near with glasses, her visual vas performed and cataract glasse were pre 
moult i iwiit hetter that binocular cribed (balance lor the rik t ¢ ( and 11.00 
ph. tor the lett) Phe child i yorn gilasst it 
a least tour hours every da vithout complaint he 
is last examined on Oct. 12, 1954. The nuclear 
vas when first observed, on Oct. 10, 1953, but the 
child appea to have usetu ion im this eye \ 
af ire forming im the pl ‘ 1 ere 
‘ till an adequate en case has beet 
lowed for one and a halt i! 
the Lens, ot 
255-308 
had notices (on PP. 
q 
nuclear, Brit. J. Ophth. 
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Registry of Interesting Cases 


f interest onl Vo complete 
t when specifically 
rial Board on the 


It ts le purpose 
revieu the literature is attempted and no claim fi 


stated 
ubmitted 


specific as f le, be prefaced 


interest and be accompanied th 


interest 
sistent with inclusion of the pertinent 


1 paragraph that states why the author 


photographs whenever possil 


AN EXCEPTIONAL LESION OF THE ORBIT 


FE hase \TERAL exophthalmos is often a vexing problem in diagnosts the 
minds of many ophthalmologists. Especially 1s this so when the causative 
lesion is an expanding, soft-tissue mass in which many of the helpful clinical and 
laboratory diagnostic criteria, such as positive x-ray evidence, pressure recession 
of the eyeball, a visible or palpable pulsation, or a bruit, may be lacking ; in such 
cases biopsy is the only certain method ot reaching a solution. In the case hereim 
reported the diagnostic signs were comparatively definite but certain sequelae which 


| 
followed surgery were uncommon 


REPORI 


prominence 


ser 
parent u pected 


| t n | ad to the extreme let 


tendency 


when attempting to focus upon something 
» history of trauma or previous disease which could be related 


Ihe diagnost problem, then een producing 
exophthalmo atrophy of the optic nerve fiber ion Wa 
probably a | enucleation wa 


nm the asts 
Priore is 
ts, bear a title that is 
feels the cose is of 
thle 
CASI 4 
7 
: In bebruar 1932, over 22 ears ago, | examined a 3-year-old girl and is told by hers ; 
irents that the left eye had progressively and slowly been becoming more prominent dur : 
the pre is t e months; t mu the eve had not been accompar ed | ny other 
ymptoms, although the ii som i n this eye be | : 
in that 
area. There had beet ter the 
esenting condition; the usual childhood diseases had been experience ithout event. | am 
fan tor is noncontributory, and there is no evidence of familial eve disease. Texan . 
nat it ft tine re ea Visi he ‘ ‘ te ippre \ 
omn thialme the ielt eye as measured ith the Hertel i 
eye diverged 20 are degree Ocular motility wa mewhat limited nasa " crwise i: 
mal wid the texternal part of the eyeball and the idnexa were normal Pumllary reaction to a 
ght Che media ere cleat vhile the th nerve head ved pallor and 
itroy lhe nery com vas clearly utlined vel th elevation or blurry hie 
: retinal arters vere t ittenuated, and the veu ere moderately tortuous and overtilles a 
i there were 1 retina emorrhages or exudates lhe right eve is entirely normal both ¢ 3 
ternally wid nternally here Va Viclence i t i! thre repial 1 the jet ! 
nor | there inv bruit NX be telt ot iipatiot 1 the irea i to thre 
eveball, and the globe « d be forced backward into the bit. N-ra taken in February, 1932 A 
were reporte la toll \ 
There 1 marke enlargement of the phenoimdal ¢ i on the left de and a slight a 
= generalized enlargement of the orbit The optic canal measures & mm. in diameter on thi le a 
on right ¢ Phe roof of the orhit is intact. and there 
is no involvement of any of the sinuse This is consistent with the finding of an encapsulates - 
new growth.” 
‘ of the optic nerve; a glass-ball implant was placed in the orbit and a pr the eye erted 4 
anterior to it Ihe patient made an uneventtul convalescence trom tl peratiot 
Submitted for publication May 31, 19 3 
Presented, with additions, at a meeting of the New England Ophthaln Ca ety at es 
Boston, Nov. 17, 1954 * 


terval ol i had completed 

ecretarial tramimng im busine che 

he worked daily and apparently « r duti 

ysician during this permed heen 

ad concealed the condition ot | vearing 
Ua 


black eye tr hie am 
ima lightly smaller than a tennis ball protruding trom left orbit, whi a 
thin, markedly stretched, and parchment-like skin, through appeared dark-blinsh 
lhe thin, elongated lids contracted at intervals with the winking 


the usual 
tortuou 


reflex, and ther 


dilated veins 
slit-like, elliptical opening width ximately 2 cm. in lengtl 


seen beety-rec 


vas a about mm. 
| tissue; th rbital n firm but not ire 


through which could be 


bore t rat r reluctant hy ent id not 
‘ 
ne wt re minent ‘ t 
) 
ilt ated im the extrusion of the glass-ba mplant ‘ ad curre af ately 24 
rt t Ket t revea t ta ‘ 
ne ma ul beens in the ‘ mia 
the rhit obviously. tl as a probable 4 vit ‘ 
thon wa iwain pertorime i! ital « terat ‘ t ef 
ntracramal surgery was dot ‘ et t visec 
bit nrosthe 
ital | 
The later (final) patholog ivi ht rom the Pat 
M ett e and Kar Intirmar 1 dat june 19. 19 is te 
4 
A} 
> 
5 
Recurrent ghoma opte 1 \ 
(orbital t contains muscle, connective t ‘ eviden 
tumor found in celloidin sects but a frozen typical ¢ 
(jlioma of the optic nerve 
\lthough the parent this wirl were advise ‘ i\ t 
) nt yi la 1954 
in 1933. | did not see the patient agau r 2U vea ( 1 ‘ 
) 
nee avain presented herself tor exammatiot he Va ? ea 
| il ‘ i ta 
tiv ‘ ed al t 
quit normall ‘ ‘ 
n fairly normal physica int 
good-sized bandage, held in place wit! - 
| 
4 
as more 


originating trom an optic nerve tumors 


COMMENI 


accepted that a 
° owly growing, rare tumor, doubtless a manifestation of Recklinghausen’ 


so-called ghoma ot the optic nerve ts a benim 


J 


vhich appear in the first or second decade of life and 1 characterized by a slowly 
progressive, painless exophthalmos with optic atrophy and diminution of vision 
I he chagnosts, although not absolutel certam, mia usually be made by x-ray evi 
dence of enlargement of the optic foramen im conjunction with the above-mentioned 
miptoms and signs. The pathogenesis of the tumor is not yet completely detinitive 
the most recent work pomting toward an astrocytoma or an oligodendroeytoma 
\lIthough a few favorable reports regarding irradiation of these tumors have been 
published, surgery is the basic form of treatment, and the literature contains con 
siderable disagreement as to the best method of surgical approach; it is also the 
experience found in the literature that enucleation of the globe with as much a 
possible of the optic nerve will prohibit future recurrence ; this is in complete con 
trast to what occurred in this case. Since it is not improbable that a ghoma of the 
optic nerve is part of a systenne disease present in the first deeade of life, a patient 
with this lesion should be subjected to a routine and careful investigation, and the 
treatment of the patient’s condition is within the province of the internist, and not 

the ophthalmologist alone 


pathologic examination following enucleation of the globe, which exhibits triae 


conclusion, a case of glioma ot the optic nerve 1 here recorded proved hy 


of striking and unusual features 


1. It shows a massive recurrence taking place over a period of 22 years following 


excision ot the eball, which in itself ts contradictory to the perience found 
in the literature 


2. It lowness ot yrowth, occurring over a pe riod of 22 year without imvolve 
ment of the chiasm or intracranial tissue during this entire time, constitute uN 


almost unparalle led period for the existence of an orbital recurrences while nul 
taneously the patient is allowed a comparatively normal lite 


3 ‘The slowne of growth over this long period empha 17¢ ver triking| 


the lack ot mahynane, and the failure ot these tumor to metastasize 
C. Donanurt, M.D 
520 Commonwealth Ave 
Boston 
RAPHY 


Reese, A. B.: Tumors of the Eye, New York 
Verhoeff, F. H., in Penfield, W 
Vol. ILL, 1932, pp. 1029-1039 


( ytology 


t had produced a uniform spreading ot the orbital margu excision ot t mia with the 
tun having beet nereasing ze t period Cal ' 
long terva id not incat itat nat norma vre thy 
grammar and ‘ cho i! ad not interfered with her carrying on a more rie reorn at 
cature vin i! rthy t report 
‘ Davi | H Primary Tumors of the Sam Nerve \ Phenomenon ot Recklinghause = 
: Disease, Arch. Ophth. 23:7 (April) ; 957 (Ma 1940 a 
Duke-Elder, W Pext-Book of Ophthalmology t. Law M ! (on i 
: 4 pI 
194] ORO- S089 
Marshall, D.: Ghoma of the Optic Nerve as a Manilestation of von Kecklinghauses Lise uM 
- 
fr. Am. Ophth. Soc. §8:117-155, 1953 
Paul B. Hoeber, Ine 1951. p. 150 
: and Cellular Pathology of the Nervou tem ." 
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PHARMACOLOGY AND TOXICOLOGY 


JOHN €. HARRIS, Ph.D, M.D., Portland, Ore 


of the literature pertaining to 
the pharmacology of certain agents the 
opht! almologist may use 1s pre ented, There 
have been relatively few new developments 
held 


most of the published material only extend 


in thi during the year under review, 


ing or affirming previous knowledge The 
majority of reports concern experimental 
and clinical studies of the corticosteroids and 

lhe coverage is necessarily broad in scope 


hecause the ophthalmologist increasingly ad 


medication systemically medica 


tions which often have profound general, 


a well a ocular, ellect hve bibliography 
only representative articles pub 
lished during the past year. [rior studies, 


many of which have been documented in 
previous reviews, are mentioned to provide 
comtinuty 

CORTICOTROPIN ANI THI CORTICOSTEROID 


lhe rate ot corticotropin release by the 


pituitary gland is reduced when lesions are 


made in the hypothalamus, particularly 


lesions in the supraopticohypophyseal sy 


tem.* Intravenously injected corticotropin 


bloe 


not readily demonstrable in the 


disappears very rapidly from the 
tream. Itt 
blood of normal subjects but can be detected 
in patients with untreated Addison's disease 


urine of 


is excreted, however, in the 
isolated 
adrenal gland preparation, definite corticos 


hormone 
normal persons.* In an 
small 
0.00) 


teroid production can be evoked by 
concentrations of corticotropin, 1. 


1955 

From the Department of Ophthalmology, Uni- 
versity of Oregon Medical School 


Submitted for publication May 2, 


* References 1 and 2 


%2 


1 
duction 
reache 


Stimulation of the adrenal gland pet 


per liter of perfusate; maximum pro 


results when the concentration 


of corticotropin per liter 


ists lor 


a few hours after corticotropin with 


drawn.7 This accounts only in part tor the 


good therapeutic response produced by in 


travenous administration of the drug for & ot 


a 24-hour period. Circulating corticosteroid 


depress pituitary output of corticotropin, and 


their exogenous administration, consequently, 


uppresses adrenocortical function, This sup 


pre ion can be prevented by the simulta 


neous administration of corticotropin 


\mong the major changes induced by cor 


ticotropin in the adrenal gland ar 


plasia, a decrease in ascorbic acid concen 
tration, and the synthesis of various corti 
costeroids, Of these, the so-called mineral 
corticoids and the glucocorticoids are o 
greatest interest to the clinician. The min 
eral corticoids include desoxycorticosterone 


and aldosterone the latter being a recently 


identified steroid which cause yreater 0 


dium retention than desoxvecorticosterone 


The mineral corticoids have no anti-inflam 


Indeed, 
effect of the 


matory etiect they may inhibit the 


anti-inflammatory olucocorti 
coid 


Che glucocorticoids of clinical 


are hydrocortisone and cortisone. Ilydrocor 
tisone is the corticosteroid released in great 


Cortisone is probably not produced in sig 


est quantity into the stream of man 


nificant amounts. The general metabolic et 


fects of these two hormones, however, are 


similar in kind, although differing in degree, 
for hydrocortisone 1s approximately twice as 


potent as cortisone. Their major metabolic 


actions have been discussed fully in previous 


and are only briefly summarized 


reviews 


+ References 6 to & 


t References 10 through 12 


er 


here. First, they stimulate gluconeogenesis 
from protein and, possibly, from fat con 
sequently, they may effect a negative nitro 
gen balance Second, the glucocorticoids 


alter mineral balance, causing renal retention 


\n 


accom 


ot sodium and excretion. of! potassium 


elevation o sure may 


the blood pr 


pany this altered cation balance, although a 
causal relationship is not certain, Also, the 
distribution of electrolytes at the cellular 


affected by these hor 


level 1s 


Morne 


appare ntly 


\t the tissue level, the vlucocorticoid have 
diverse metabolic ettect \mony those re 
ported during the last year are a depression 
of the R. Q. of adipose tissue and a corti 
sone-induced decrease the hexosamine 
content of certain tissue \s measured by 


ve corticotropin and cortisone appear to 
alter the oxidation-reduction ystems of the 
kin, having an effect somewhat opposite 
that of ulfhydryl-containing compound 
such as.) glutathione observation 1 
interesting in the light of a separate study 
showing that the cortisone block of the sensi 
tivity reaction to tuberculin can be overcome 


by a sulfhvdrvl compound, evstemamune 


Systemic administration ot 


corticotropin, 


cortisone, or hydrocortisone elicits an eosino 
pema of such reproducibility that it provide 
a useful laboratory measure of response to 
the drug Phe cause of the eosinopenia | 
not fully known, but there is evidence that 
it doe not result from destruction of eosino 
philes by the hormone In addition, Ilvm 


Vlopenia po due to action on 
the lympho and leucocytosi may re 
ult from administration of the drug 

Phe glucocorticoids elicit a number ot et 
lect which are collectivel termed “antl 
inflammatory or ntiphlogaisti lirst 


they alter the re ponsivene of the vascular 
hed. For example, cortisone reduces the 
vascularization which develops in tissu 
subjected to a noxious stimulu his ma 


iN ome measure be due to a change nN 
vascular tone ortisone doe not mcrense 
the responsiveness of the vascular bed to 


hand, tollow 


the 


pressor drugs.** On the other 


the 


corti 


otropim 


ing administration 


terminal vascular bed of the eve shows in 
creased reactivity to both adrenergic and 
cholinergic drugs and to sympathetic stimu 
lation Second, the hormones reduce the 
accumulation of inflammatory. cell fibrin 


deposit, and other classic signs of inflamma 
tion. levidence has been presented im past 
reviews that such activity of the hormone 
mav result from inhibition of a substance, 


released at the injury. It 


tablished tirmily, 


leucotaxin, 


ha 


oft 


not been ¢ however, that 


uch a substance exists Vhird, fibroblasti 
response decreased by these avent 
their suppression of fibroblastic growth in 


tissue culture can be demonstrated Phi 


ould account, partly, for the impaired 
wound healing which may occur when the 
drug ire issue culture 
rrowth of epithelium is uninhibited by the 
orticosteroicd however Indeed, cortisone 
has been reported to increase the mitotic rate 
in the corneal epithelium of the ¢ xperimental 
) 

rom these, and other, effect tems the 


duced by 


conditions, im 


beneficial re the hormone 


In a variety lauding 


the hypersensitivity reaction, The tuberculin 
type Ob hypersensitivity reaction is the one 
most likely to be ble ked the dru 


lhe p 


teroids whi 


comhyvuration 


the h conters anti-intlamumnatory, 


in contrast to the more obvious metaboli 
effects 1s not known with certammty. Insert 
tion of a halide into the 9 pha po tion of 
hydrocortisone produces a drug with potent 
antiphlogistic activit llowever, this mod 
heation also imereases the sodium retention 
caused by the hormone (of the halide cde 
rivatives, ts ap 
parently the most potent 
Phat compound can be ae veloped vhich 
are quite devoid of metabolic function, while 
retaining antiphlogistic action, is demon 
trated by recent studies of two new steroid 
prednisone and prednisolone, These are ana 
logues of cortisone and hydrocortisone, re 
pectively jormed by introduction of a 
double bond into the steroid nucleus,** 
References 25 and 2¢ 
| and 
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lwarly report inclicate that the do not have 


the usua metabo! 


lic effects of the 17-hydr 
corticosteroids and yet show anti-inflamma 
tory activity, as indicated by the favorable 
clinical response in the treatment ot rheuma 
toid arthritu Milligram for milligram, they 
are said to have greater anti-inflammatory 
tivity than cortisone or hydrocortisone 
except in ocular structures, cortisone 1 
imnetlective when admini tered locally 
to the skin or joint) Local applica 
tion of hydrocortisone, however, u ually pro 
duces good clinical response. More objective 
measures have demon trated a difference hue 
tween the hormones, as well, Thus, com 
parison of the influence of the two steroid 
on the spreading of a dye in the skin demon 


trated that in certain collagen diseases the 


rate of spread of injected dye is increased 
by cortisone and decreased by hydrocorti 
cone It has been postulated that the local 
effectiveness of hydrocortisone, as compared 


vith cortisone, ts due to the tact that the 
former is less soluble, hence remains longet 
at the site of application, However, myection 
into joints has demonstrated that the two 
compounds persist for an equal length of 
time at the site of injection and enter the 
cell with equal facility Another hypothesis 
uvvests that hydrocortisone is the active 


lu ocorticord the ettect ot cortisone bemy 


due to its conversion to hydrocortisone. It 
uch is the case, then ocular tissues, as dis 
tinet from other tissues in the body, must be 
capable of transforming cortisone mto hydro 
cortisone, since both are locally eftective in 
ocular clisease 
\vatlable report indicate that cortico 

teroids are present im normal aqueous ** and 
that their concentration increases following 
admunistration of corticotropim One study 
has shown that, following subconjunctival 
injection, cortisone penetrates to the aqueous 


better than hydrocortisone.‘ 


Clinical Use The most certain clinical 
response from corticotropin ts obtained when 
%)-25 units of the drug is administered by 


intravenous drip over a period of six to eight 
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hours in dextrose solution. \ long-acting gel, 

viven subcutaneously or intramuscularly once 

a day in doses of 20-40 units (sometimes 

more), is probably equally effective Intra 

muscular imyection © the short-acting 

aqueous form gives less predi table response 


hie cle yree ol depre mn of the eosinophil 


count has been employed widely as a labora 


tory measure of the corticotropin eftect 
However, the degree of eosinopenia and the 
clinical effect may not be exactly parallel 
Probably the best laboratory measure of cor 
ticotropin response | the mcrease in concen 
tration of circulating 17-hydroxycorticos 


te roid 


For systemic effect, hydrocortisone and 
cortisone preferably are given orally, al 
though preparations tor parenteral use ar 
available. Oral administration of the steroids 
produces a higher plasma level of 17-hy 
droxycorticosteroids in patients with pern 
cious anemia than in normal persons.‘ Thus 
some of the orally administered hormone 
mav be destroyed by the normal gastroin 
testinal tract. The amount of circulating 
17-hydroxycorticosteroids can be maintained 
at a higher level after injection into the ex 
perimental animal when ascorbic ac id 1 
administered simultaneously.*? There 1s no 
evidence, however, that such administration 


has clinical value 


lhe initial dose of cortisone usually given 
the adult patient orally is 300 mg. pet dav, 
administered in divided quantities every six 
hour he maintenance dose, generally 25 
to 100 my. per day, varies with the circum 
stance Phe equivalent clinical dose ot hy 
drocortisone is one halt to two thirds that ot 
cortisone For local use in the eye, the 
steroids are available in Uuspension and omt 
ment torm m concentration ranying trom 
0.5% to 2.5% 1 he aqueou uspension 1s 
suitable for subconjunetival injection. The 


drugs are also marketed in combination with 


antibiotics, such as neomycin, oxytetracy 
cline, and tetracycline \ thorough discu 


sion of the administration of the corticos 


teroids im ophthalmic practice has appeared 


‘ 


recently 


metlective (yen 


hy the tl rapeuty respotise to 
cortisone about equal to that ot drocot 
en either is use climeally 
| In th} fin) nal 


tivere to 


hydro 


havol 


ought en phasize 
the indication or use of the drug 


altered p 


consideration ot the 


clerive 


from) a 


particular disease 


It has been stressed that the drugs are not 
curative, but derive their greatest clinical use 
from the protection they attord 


against acute mflammatory processes re ult 


ny rom phy ical, chenneal, or ba 


terial ayvent corticosteroids are very 
allergic ol 


Phi 


al exper Nee 


effective in the treatment of the 


hypersensitive attections of the eve con 


sensus of laboratory and clim 


inclicate treatment of anterior-segment 


clisease u ually require ‘ only local hormone 


required 


application (including subconjunctival 


renteral or oral admunistration 1 


In treating disease of the posterior segment 


Specific reports during the year un ler re 
view include the tollowing Popical admin 
istration has proved of ilue in the treatment 


ol inter 


titial keratitis # and atropine hyper 
Olropin are 


beneficial im the treatment o 


relheving 


ophthalmicu 


and suppre ny the inflammatory response 


ire reported to be helpful in the 


oculal4 


plications of i! 


tionalle 


pain 


ent re probal ! value im progre 
ive exophthalmos of presumed endocrine 
origin Corticotropi i matte 


hye general pattern ¢ use ha pre 
vailed in other fields of medicine, The ster 
horny have been found beneficial cet 
tain hypersensitive tate many of the 7 
called collagen clisease ome arthritic con 
ditions, particular chronic skin diseases, et 


\s has been mentioned in previous review 
the speerti indications for the use of these 
agent are beimg detined more clearly ina 


their employment, con equently, becoming 


more restricted, Critical apprat al has indi 
eated that in certain instances older form 
of therapy are po ibly as yood. lor exam 
role comparing acetvisalicvlic acid 
vith corticotropin or cortisone mM the man 
avement of rheumatoid arthritis ‘* and rheu 
tnatic fever ave failed to uncover definite 
| over thi alae 


uperiority ol thie 


Hormone 


] i re it trom their i! thy 
resence of infection not controlled by ant 

herp keratiti reaction | eer ce 


Lhere some clit cal evidence tl it hy drug ire pro ibl metfective im the trea 
drocortisone mav be beneficial in ocular dis ment of degenerative disease me ©) on 
ease when cortisone Uthoug) an oceasional encouragimg report 
le owed rally wreed that thre 
ap 
hthalmos produced 
though. the ratio of clinical effec fact, promote the exophthaln 
toxic manifestations appears to experimenta antenor pituitary extra 
cortisone neithet nor cortisone 
1 prop Vet 
Phe general clinical use of these agent alone ippeal Cane proprost 
ttest to the that the 
in Ophthalmology ha been reviewed during occasional reports atte to act 
| hormone mav be ot benefit m certain case 
that ol exo a 
x} 
late 
Hacards from Use of the hie 
sensitivi local ocular use of cortisone of hydrocorts 
ob one not without hazard. eriou onl 
hops 
cos hear worth us que ox er) which can be construed a i] por 
cept as a supportive measure, im the treat ensitivity to locally admunistered cortisot o 
ment ot jouren ndrome pemphigus,7 or hydrocortisone nm merease oculat 
and the tevens-fohnson syndrome I hie tension during the local treatment ot uve a 
with cortisone is been reported 
‘ 
Ke nd 45 to 49 eri elevation in tension Wa repo ted to 
- 
Refers and 61 © Ret ! 40 and 44 
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follow the administration of corticotropin to surgical than to medical patients and 


to patients with uveitis It has been demon oftener for prophylaxis than for control of 


trated by both experimental and clinical active infection 


tudies that in the usual clinical dosage the Vode of Action.—Past reviews have em 
drug do not ipair healing of ocular pha ized three types of activity through 
yvounds # Although intravitreal injection which these drugs may exert their antimi 


has been recommended for the treatment ot 


crobial action: (1) a lvtic surtace effect; (2) 


posterior segment conditions, conclusions re 


an antimetabolic etfect ( nterterence vith 


me the efficacy of this procedure must the metaholi m of the bacterial cell | 


be guarded 


petition vil ome chemicall inuilar metab 
Report of untoward reaction to ystenin olite ind the inhibition « ertain ¢ en 
admumistration of these hormones continue tial cellular enzvm In many instance 


little new imiormation ha the appear to interfere vit] nthe e.g 
come to hight | danyet arising the protem rather toan vith a degradative 
ered resistance to infection which may proce eg respiration.4 lhis ma ccount 


tenis 


e been emphasized loxperimental stud ind for the clinically and experimentally ob 
es have demonstrated the hazard of ad erved facet that these drugs are most elle 
ministering these hormones in the presence tive in combating a rapidly growing, rather 
of tungous infection or tuberculosis.”* Aeti than a static. bacterial population 

of ulcer and it ul equent In addition hoth nd experimen 
pertoration may occur, Ilypertension may 4a] demonstrate that the response 
appear or, if present, may worsen. Diabet of the host organism is of considerable in 
is no contraindication, except possibly in the portance. that in the absence of host coopera 
presence of diabetic retinopathy or nephroy tion the antibacterial action of the antibiotics 


ith \Ithouvh « perimental results ive reduced. and. that. the intibiotic mat 


demonstrated an adverse effect on the fetu heighten body defenses by altering the viru 


ot the pregnant animal treated with these lence of the invadet 


hormones,” therapy during human pregnan \ Racterial Re tam Pwo patter 
ithout untoward fetal reaction has been re to th 

ported \s a general policy, a low-salt clinical significanc: he first the re 

high-protein diet with added potassium 1 tance develoned | n infective strain during 


recommended hormone 


ministered ystenmncally full) therapeuty 


mittern of use ol intimicrohial agent ment of bacterial re 
hospital has been ana ed theray Is GUE LO 
in a recent report Phe report showed that) 9 Uen ith a resistant strain of the same ba 
me 42° of the patients discharged during — tert ° 
one month had received. orally or parenter Ihe other facet ot th problem oencert 
ally. one or more antimicrobial agents during the repeated isolation, over a period of 
their ho pital ta hve percentage va Of mereasimg nu CT ol bacteria t 
higher if newborn infants and obstetrical pa to antilioti he organism most trequent 
tients were excluded from the censu Phe incriminated the taphylococcu \ 


drugs were administered more trequently rea 


j 
| ‘ROHIVES OF OPHTH A. 
— treatment Resistance of susceptible strains 
an antibiotic can be developed rear n 
dosage le] | +1 wrett 
' the laboratory but, othe in | repto 
Th AGI eldom iwcquired during treatment 
‘ biet tant strains of other bacteria, such 
# References 80 and 
* and 86 Referes 9 to 
206 
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streptococel, hi heen demon ‘ myeners chlortetracyveline and 
a given oxytetracvcline, tetracveline appears in effec 
concentratto erum) alter iige 

tion ot tl | ; 500) mye. every 

six hour ntrannit lar im 

re 
every six to 
| thie other 

adequate erum concentration 


administration of the drug 


pound of y weight ¢ 


valuable im 


clibe 


hrection 


reco 


req 


concen 
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as the 
strated 
juency 
toa Ziv 
a iCal 
which t 
a 
Ing res 
tually 
from stag 
have increased in recent years uUbcuanco 7 
Among the possible mechanisms by which ng. per i 
ival of individual organtst which produce 
tostance whoa pens mase or chlor 
amphenicol reductase that inactivate the ethylene nine a in 
intibioty 2 iteration of the metabolisn Is more 
ot the that the particular Than pro OF pen 
metabolic function iffected | the antimicre cillin ¢y atter oral or intramuscular admin q 
il avent no lonver ential for thie ut ill herape ica etl Live blow 
ival of the cell. and sf re to be mamtamed tor everal 
\ | ( ¢ mien 
davs following one intramuscular ot 
thi r t} | 
mended for single-dose theray particularly oe 
Phere have een relative few new 
, of the penetration of chemotherapeutic drug a 
into the { riy found to pene 
trate trom the conyunets 
tenance ot constant trations of 
unetiva pace mto the wous humor of 
provoab finctuate me 1) eve 
( il ] ast | 
Orenyve cure ‘) il} niectiow aisciase 
proce ore tl pie titration oF 
mechal ol the ost pla i vreat role in 
! Con tins niection ne of the dose 
four to pa the hloo harrier o 
the nor il eve poorl concentratiot 
( eon ( re 
In the aqueo ncereases paracent 
‘ eri ( on | 
hie rail ! rit theray j 
failure of , to enter the aqueous of the a> 
not the e of ‘ 11 nie 
1 t prove it iluele ‘ of ntection 
! mre nel ‘ tu ott 
iT Te enter thre rite? 
hambher tre thie owe treaty (nf 
i ort ‘ ent on the rt ol 
Ise wot Woraniphel fit af ant re) they 
probably penetrates best Phe sultor ne the re posit to 
| rt Wa | rl ] 1\ ‘ 
enter the aqueous read trol thie 
/ 
trean 102 t 111 
a 
i. 


a superinfection were (1) an age ot 4 year 


or |e (2) the use of a drug or combination 


vith a broad antibacterial ettect 


in primary disease 

pirator tract or the middle ear per 
niection with Candida albicans have been 
encountered o« i jonally yeast how 


normal contamimant of many body 


has been suggested that ¢ 

cans may not be the pathogen in many 
uperimiections attributed to it When it 
clon eccur the «le velopment or true moni 
liasis during antibiotic therapy is probably 
due to lowered host resistance to the veast 
rather than to stimulation of its growth by 
the antibrotu 

other mniportant hazard attending the 
use of antibiotics is toxicity of the drugs to 
the human being. Hypersensitivity to the 
drugs is the most commonly encountered 
reaction. Vencillin and, to a less extent 
treptomyecm are the worst offenders. Rea 


tions to pemeillin vary from mild cutaneou 


manitestation to anaphylactic shock and 
death.‘ Ihe other commonly used anti 
bot uch as the tetracyclines, chloram 


phenicol, polymyxins, bacitracin, and neomy 
cin, have been inplicated rarely as sensitizing 
drug 

roof that a pecitn chemotherapeutic 
went may catise a hlood dysecrasia 1s often 
difficult) to establish Chloramphenicol 
however, appears to be such a drug and, 
ecause of its mvelotoxicity, is recommended 
for temic use only in the treatment ot 
typhoid or im other imstanes where it ha 
proved to be the therapy ol vreatest merit 
Kenal damage is the mayor toxie manttesta 
tion which results from the systennie admin 
istration of the polypeptide antibioties, bac 
tracin, and the polymyxin 

Phe widespread systemic use ot the tetra 
cyclin tem partly from the fact that the) 
can be given with little tear of severe cle 
reaction. The commonest reactions following 
the administration of these drugs are retet 
able to the gastromte stinal tract and ineluck 


loo Irequent stools and diart eu letra 


© Reterenes 117 to 120 


line appears to cause 


disturbance than either 


yxytetracycline 


rote tested do not intertere 
1} int al 1 in th 
Wy © mah ie 


preparation are available 

1} tii) nit 

thie a lel ill 

lise cpuite ill \ rece 

lists the irious trade 1 


the individual drugs, o1 
are marketed 


It is axiomatn that 


antilbots is to be avoided at 


tory tests which identity 


thre 


determine its sensitivity to the 


otherapeutic drugs shot 
apy wherever pos ible 
those antibioty ucl 
bacitracin, neomycin, 
which are not widely 


preferred for lo al 


] 
id 


ina 


ul ed 


t 

in cor 

piu 

inder 
lations there 
iiinate use 
d that labor 
organism an 


various chen 


a guide to ther 


a veneral rule 


chloramp| enico!] 


the 


\ 


polymyxin 


temically are 


Local application ay 


the tetrac yclines doe not 


traindicated, since they 


at 


ap 


Cad 


con 


injrequent en 


tizers 

Penicillin is still the preferred antibioti 
for the systemic treatment of imtection 
caused by the (sram po itive cocel and sucl 
Gram-negative cocer as the Gronococcu It 
is the drug of choice in the treatment of 
ypluh indeed, against the Treponema 
pallidum it uniformly effective \ stud 
of the po sible benefit to be deri ed from 
routine administration of penicillin to pa 
tient vith penetrating ocular injuries ha 
ited that propl vinctic treatment wt 
cantly reduce the meidence ot thse 
infection ind the rie it or event 
enucleation 

ha il intibacteria 
trum similar to that ot penicillin clo 


carbomvein,. lerythron 


tive ayainst diphtl eria 


The 


il qquite etter 


primary nal 


cation tor the use of ervthromyct 


bacterial 


infection which is resistant to pemieillin, pat 


ticularly a staphylocacs 


appheation ot the drug 


i 


} 


infection 


pr 


Local 


he il 


M. A. AES OPHTHALMOLOG) 
of 
ot 
(It is important to note that the ant 
vith the heal 
cornea ot thy 
experimental animal 
eve 
(Clinical \Ithough many proprietary 
nt 
‘ 
=! 
hi 
proved 
268 


treatment of certain 
lrachoma 1s. re 


pond to erythromy 


hetter than to other 


has been 


During the past year, tetracycline 


the most widely studied of the broad-spe 


This drug has an anti 


bacterial activity similar to its congenet 


oxytetracveline and chlortetracveline, but ha 


come into prevalent use because of its lower 
toxicity, While the 
the three 


ered the 


antibacterial spectra of 


compounds generally are con id 


ame, this may not invariably be 
true ()ne study demonstrated that more 
strains of staphylococci were resistant to 
tetracycline and to oxytetracycline than 
to chlortetracycline.’*! Cross resistance be 


tween the tetraevelines may be encountered 


Of the other broad-spectrum 


antibioty chloramphenicol is certainly the 


local use in ocular 


More 


the drug of choice in certain ocular 


Most ellective It 


tions 1s recommended ver, it may bye 


Infection 


po 1 


inular clin 


h require temic therapy, such a 


operative 


ical situation presents in meningitis, in which 


chloramphe nicol ha proved to be of value ' 


Phe infrequent systemic use of neomycin 


ind it rather wide antimicrobial activity 


treatment of external disease 


il tpplication kKecommendations for 
its local use in ophthalmic infections '*° and 
n pyogenic skin diseases '*? have appeared 

The polymy deserve comment, nee 
they are the most effective drug avainst 


Pseudomonas aeruginosa. In the treatment 


of experimental corneal ulcers due to thi 


the ethicacy of the polymyxin 


Vol 


meningith 


myxin 


reported 


been 


clue to 


hould ln 


be lite aving in Case 


considered, too, im treating an. intectiou 
proce due to any ot the (sram-nevative 
rods 


Reports have appeared of varying sucee 


in the treatment of trachoma by various 


hemotherapeutic agents, including the sul 
onamid ind tl broa pectrum anti 
‘ hlortetrac veline oxyvtetracy 
cline, and chloramphenicol.+ Ot these, the 


large erie copper 


blue treatment appeared to be 


more effective than chlortetracyveline 


tetracyveline, or sodium sulfacetamiuce In 


this paper the author appropriately mention 


that in recommending any therapeutic regi 


men the problems of mia medication mist 
con idered 
Combinations of oIntrbroti \ combina 


tion of tered generally 
or one of two reason hirst, the spectrum 
intibacterial coverage may lve videned 
the administration of two drugs, one etfective 
larvel avaipst Caranienevative and the other 
waist Garamepositive il hi 
eraye tend tw pre ent 
this purpose, polyn In is comunontly cor 
ined antibrot uch as bacitracmn 
or ervthromyecm, that effective against 
(sram-positive Organist 

Phe second purpose ot twe 
or tore is too henry 
tic eflect neryistic activit can be identi 
fied read n the laboratory but may not le 
alway evident clinieall alerat 
tudies have demonstrated that poly in B 
and neomyven are stron | net 1) 
other ¢ expermenta net 
can be leaned trot thre terature ( 
evidence Ot a th ellect of 
tions of antibioti iso available 
idditive or acti In 1 
final ana 1 is has been emphasized 
previou re each of mtectior 
hould be cor ered individuall thie 
use ol an antilnotic combination for a ner 
gistic effect must rest upon laborator 
followed b u equent clinical observa 
tion 


HARMA INV] TONICOLE } 
nd well tolerated im the ; 
ophthalmic Intection 
ported t 
mrteqd ‘) Tes 
1 
although not remarkably 
forms of therapy sulfonamides are perhay the most effective : 
these drugs is generally recommended. In 
tri one 
| 
‘ 
: 
ie 
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ANTITUBERCULOL \GENT 


Included in the group of antituberculous 


ayents are streptomycin, isoniazid, and para 


ali y a idl 


last 


derivatives ot the 


two have been ynthesized, but 


ayents 
none has proved superior to those im common 
has 
the 


tise treptomycmn been used for the 


longest period, Since tubercle bacillus 


readily develops resistance to this drug, a 


publi health hazard may conceivably result 


from its use. Specific study has not demon 


trated such a hazard, however 


uecessful treatment of various tubercu 


lous infections with isoniazid (1isomieotini 


(sen 
that 


acid hydrazide) has been reported. 


erally. however, clinical results indicate 
treatment of tuberculosis with combinations 
of isoniazid and 


PA 


resi 


treptomycin (and possibly 
in addition ) 1s the method of choice,# 


tance of the tubercle bacillus to any one 


‘drug being ke likely to develop during th 


combined therapy Oxytetracycline, also 


is said to delay the development of resistance 
to isoniazid used in the treatment of pul 


i772 


monary tubereulosi 


\s mentioned in previous reviews, ison 
iazidl readily crosses the blood aqueous bar 


The 


ful treatment of ocular tuberculosis in 


riers, whereas streptomycin does not 
icc? 
the experimental animal with isoniazid ha 
heen reported, the authors emphasizing 
the importance of continuing treatment be 
yond apparent clinical cure, to prevent late 
recurrences of infection. Treatment of sus 
pected tuberculous involvement of the uveal 
tract and other structures of the human eye 
with this drug ts 
oOo, a case ot 


conjunctiva has been reported to respond to 


reported to be efficacious.’ 


primary tuberculosis of the 


ystemic streptomyein and \vain, 


however, when suspected ocular tuberculosis 


is to be treated actively, administration « 


hoth isoniazid and streptomycin (and, pos 
sibly, 


ommended dosage 1s 


PAS as well) 1s preferred The re 


gm. of streptomycin 


every other day or three times weekly, 


12 ym. of paraaminosalicylic acid daily, and 


References 162 and 163 
Reference 165 to 167 
# Reierences 108 t 170 


ol 
Zi 


300 my. of isoniazid daily, in divided 


Under such treatment, clinical improvement 
should he 


failure to 


of ocular disease noted within two 


week observe any improve 


ment after three weeks of therapy inchcates 


that the proce ss 1s probably not tuberculous 
It is emphasized, again that these drugs are 


primarily bacteriostatic and that the ultimate 


cure rests upon mobilization of the host’s 
defense 
Side-reactions from these drugs are not 


too frequent if the doses indicate d above are 


employed, Drug reactions to paraaminosall 


evlic acid include fever, rash, nausea, emesis, 


wit! 


and muscular and joint symptoms 
drug is 


has 


antithvroid activity, but this is not of 


generally subside when the 


drawn. laraaminosalicylic acid certain 


clinical 
significance, except, during 
\ tox 


eighth 


possibly, 


pro 


longed therapy ettect of strepto 


mycin on the cranial nerve 1s not 


likely to appear under the schedule of admin 
The 


side-effect of isoniazid 1s a neuro 


istration recommended — here most 


promune nt 


lovic disturbance manifested as a peripheral 
neuropathy, convulsive tendency, or psy 
chosis.* [hese manitestations of altered 


nerve tissue metabolism may be due to a 


pyridoxine deficiency \dministration of 


pyridoxine appears to prevent the develop 


ment of peripheral neuritis The onset of 


Reynaud’s phenomenon during administra 


tion of isoniazid, in an otherwise normal 
person, has been reported.’** This may cor 
relate with the observed fact that thi drug 


potentiates the activity of ympathicomimett 


amines Ipromiazid the 1 opropy! deriva 


tive of isoniazid, has proved to be mux h more 
toxic than isoniazid and is not recommended 


for human use 


ANTIPARASITIC AGt 


Interest in the antiparasity compounds 


stems from the observation that at least one, 


pyrimethamine (Daraprim), may be ette 


tive against the Toxopla ma parasite 


chaminoy yrimidine derivative, it isan ethoent 


antimalarial drug. Pyrimethamine has cer 


tain anti-folic-acid activity; from thi 


pr 


179 to 181 
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ably stems its usefulness in the treatment ot 
polycythaemia rubra vera.'*’ In the active 
treatment of malaria, a dosage of 50 mg. on 
each of two successive days has proved ethica 
cious; a prophylactic dose of 25 mg. weekly 
has been recommended.'** The dosage and 
duration of treatment in cases of uveitis at 
tributed to the Toxoplasma organism have 
not been established finally. Simultaneou 
treatment with pyrimethamine and suliona 
mides is being tested. Pyrimethamine may 
seriously depress bone marrow activity ; con 
sequently, when prolonged treatment 1s utt 
lized, close supervision is essential. A fatality 
resulting from accidental overdosage has 
been reported terminal signs being con 
vulsions, followed by circulatory collapse 

During the year, a sulfone compound wa 
reported to be of value in the treatment of 
experimentally induced Toxoplasma inte 
tion of rabbit Phe authors suggested that 
in addition to chemotherapeutic inactivation 
of the parasite, allergy to the organism should 
also be treated, preferably with one of the 
corticosteroids. As in the treatment of tu 
berculous uveitis, the major problem ts still 
one of diagnos 

Other uses of some of the antimalarial 
(the quinoline derivatives), particularly 
quinacrine (.\tabrine), include the treatment 
of certain skin diseases in which sensitivity to 
solar radiation play a role.7 The mechanism 
of their action in these instances is not un 
derstood 

Corus AGENT 

While selentum sulfide is not strictly a 
chemotherapeutic agent, its use is included 
here This compound ts effective in the treat 


ment of seborrheic dermatiti ‘of the scaly 


It is not a cure, however, and treatment must 
1 


continue, Successful treatment of blephariti 


marginalis with the drug in an oimtment base 


has been re ported 


CHOLINERGIC AND P YM rHoomMimetic Dp 


\ccording to the nomenclature previou 


ugs are considered to be 


those which act directly on the etfector organ, 
e. g., the iris sphincter or ciliary muscle, They 
include acetylcholine, carbachol, methacho 
line, and pilocarpine and are etfective on the 
denervated preparation Ot these, the tirst 
three, but not the last, are hydrolyzed with 
varying rapidity by cholinesterases 

Nothing new concerning the ocular phat 
macology of these agents has been published 
during the past year. One publication pro 
poses that pilocarpine be u ed as an antago 
nist to the undesired side-etfects of ganglion 
blocking agents used in the treatment. ot 
hypertension," These side-effects result 
from blockade of the parasympathetic gan 
ghia 

Phe parasympathomimetic drug block the 
action of cholinesterase and, by permitting 
the accumulation of acetylcholine, cause a 
motor response in the parasympathetically 
innervated effector organ. Denervated (post 
ganglionic ) preparations do not re pond to 


these drugs. There are, in general, two dit 


ferent chemical (and phy type he 
first, exemplified by physostigmine, revers1 
bly inhibits cholinesterase and has a relatively 
short action. The second group is composed 
of the pho phate esters, ol which tsofluore 
phate (diisopropyl fluoropho phate) is the 


best-known exat 
hibit cholinesterase activity and produce a 
longer and more intense response, ‘The site 
or action of these two groups on the enzyme 
are, apparently ditferent lhey are, to a 
certain extent, competitive. Among the newls 
developed anticholinesterases one (ni 
| dimethylamido | fluoropho phate ) which 
may prove clinically u eful, since it appeat 
as potent as 1 fluorophate but causes tewer 
undesirable side-ettect 

During the past year additional reports of 
intoward ocular response to the anticholin 


esterase ayent have appeared Phese have 


included three reports on the ce velopment | 


pigment nodules at the pupillary margin fol 

lowing the local application of these trony 

moti Detachment of the retina following 


the use of isoflvorophate has been reported 
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hut a causal relationship between the admin 


tration of the drug and the detachment can 

not be considered to be establi hed, Last] 

intracarotid injection of some of the mor 
tent cholinesterase imbibitor has been 


hown to cause cataract in experimental ani 


mal However, nothing suggests that local 
similarly 


such 


ic to the central nervou 


these may be 


druy 


| ofluorophate and other anticholin 


esterase drugs are to» 


Phe mode of action is not known, but 


em 


the toxicity cannot be attributed solely to 


terase inhibition.§ 


Anhydrase 


arbonu Inhibition lhe cat 


honie anhydrase imbibitor are considered 
here because they, as well as the miotics, are 
used in treating glaucoma. The most com 
monly used carbonic anhydrase inhibitor ts 


wetazoleamide ( Diamox 
distributed 


the 


widely 


inhibition oft 


anhydra 


enzviie expected to have re latively 


in the human and 


prov und ettect \cetazoleamide allect 


nian secreting organ lor ¢ xample, it may 


ilter alivary gland activity, decreasing the 


odium and bicarbonate concentrations 
aliva lLlowever, the composition ot sweat 
is not altered by a carbonic anhydrase in 
hibiter Acetezoleamide does not marked 
itfect the activity of all cells containing the 
Phu the blood tran port of carbon 
dioxide, which requires a functioning cat 
bonic anhydrase system in the red cell, 1 


dose 


little altered by the usual therapeuti 


these drug \lteration of kidney tubular 
function by acetazoleamide, however, 1 
marked, and administration of the drug. re 
ult in the excretion of an alkaline urime 


containing increased quantities of sodium and 


potassium Because of this, the drug has 


proved useful as a diuretic in congestive heart 


failure and other conditions where extracellu 


lar salt accumulation has oceurred, A. de 
crease in the Incarbonate content ot the plas 
ma ensues. To this is attributed the benetit 


rey rted in the treatment ot chron emphy 


203 


and 204 


§ Kelerence 


ale 


\dministered systemically, either by the 


oral or by the intravenous route, acetazolea 
mide has been found to have a marked ocular 
hypotensive effect, particularly when the 


pressure is abnormally ele vated Phe mecl 
anism by which acetazoleamide lowers the 
ocular tension is not fully known. The drug 
is not effective when applied locally. Paren 
teral administration of the inhibitor to. the 


experimental animal markedly depresses cat 


bonic anhydrase activity in anterior uvea 
tissue Probably as a result of this inhibi 
tion, the formation of aqueous humor by the 
ciliary body is reduced and thus the intra 
ocular pressure is lowered Phe fact that 


the drug also appears to slow the formation of 


cerebrospinal fluid and lower the cerebri 


pinal fluid pressure *"* would fit this scheme 
since the elaborations ot the two fluids are 
probably physiologically simular Po date, the 
drug ha been most valuable for the treat 
ment of acute congestive and secondary glau 


coma. It also lowers the tension in the chron 


vlaucomas. However, its ocular hypotensive 


effect diminishes with time 


vlaucoma varies, ol 


dose employed for the treatment ot 


course, with the circum 


stances. In acute cases, 250-500 mg. of aceta 


goleamide is usually ettective For chron 


combination witl 
daily to 


administration (usually im 


miotices ), doses of 125 250 my. once 


Ith divided doses have been 


the 


500-1000 me., 


employed. The toxicity of drug, in the 


usual clinical dose, is not marked. Among the 


ettects are thesias. Aceta 


the 


common side pare 


zoleamnde may cause druyv reactions seen 


with the sulfonamides, such as an agranulo 


cytosi and a febrile reaction 


agent inhibit 


the re porise ol para ympatheti ally 


Parasympathetic-blocking 


inet. 


vated structures to the cholinerg1 and para 
sympathomimeti drugs and to parasympa 
thetic stimulation. In most instances, block 


acl probably results from the druy nipet 
The 


usual ocular effects are iridoplegia and cyclo 


ing with acetvicholine for the receptor 
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ple via. \ rise in tension may also oceur whet 
the drug ire oimstilled im glaucomatous 


eves ts 


rassment 


usually aseribed to’an embar 


| dramayge at the chamber anyie 


such a conelusion ts perhay s, an oversimpli 


hceation 


Among uch drug marketed in 


recent 
vears, and most useful to the ophtl almologist 


1 evclopenty late cy lovyvl) 


which produce 


an elttective cyclople la 


ind iridople via ol 


shorter duration than does atropime Ihe 


side-etfeets trom. local appli ition of evelo 


\nother 


\ntrenyl), in 


pentylate are minimal drug, oxy 


phenonium a 5% solution, 


Cause a more prolonged cycloplegia and 
iridoplegia than does 1% atropine.“!’ In 1% 
solution its a 


that of 1% 


tivity is said to approximate 


itropine It is recommended a 


an atropine substitute in patients hypersens1 


tive to this drug. Occasionally, ocular use ot 
atropine causes serious systemic toxicity 
The toxic manifestations of these avent in 


clude rapid pulse; dry, flushed skin, and cen 


tral nervous stimulation 


YMPATHOMIMETIC 


Lhe substance released at the syinpathets 


postgany nerve endings Is 


prob 
ably levarterenol (nor epinephrine l-artere 


nol) epinephrine is the predominant hor 


mone produced by the adrenal medulla. Ot 


the two levarterenol the hore potent 
pressor agent ind, consequently, the 
drug of choice in the treatment of circulator 
collapse of neurogemie 


Both epinephrine and levarterenol are con 


idered to be destroyed by an enzyme, amine 


oxidase, present at the vinpathetr nerye 


endings. (There are certain objections to 


this hypothesis, however. One such ts that 


the enzyme ts not peeihie tor epinephrine ancl 


in the cholin 
\mune 


avainst 


levartereno] sense that true 


esterase 1s acetylcholine 


highly 


with pressor activity 


speah 


oxidase appear tor be active 


erotonin, a substance 


originally isolated from blood serum and later 


found in the central nervous system = and 


\ recent review of the phy 10] 


pharmacology of this interesting 


substance ts available ) The various adren 


are not mactivated at equal rate 


unting for the ditference 


perhaps ACC 


their activity when apphed locally to the eve 
Drugs which inhibit amine oxtdase have 
sympathomimetic activity, ¢ aime con 
sidered to be such a drug because it produces 


a mydriasis and potentiates the mydriaty 


action of epmephrine. lspmephrine ts thought 


to posses both adrenerg1 and syinpath 


By employment of perfusion experiment 


it has been determined that the force and rate 


of contraction of the dilator fibers are propor 


tional to the 
Lhius, the 


upon the number al receptor or etlector cell 


concentration of epinephrine 


magnitude ol response 


cle nad 


timulated by the drug, rather than on a 
graded response im the individual fibers. In 
addition to the usual etfeets attributed t 


locally 


epinephrine may lower the intraceular pre 


syinpathetic stimulation administered 


sure of glaucomatous eve levarterenol ha 


a hypotonizing etlect The icl 


mechanism by which these drugs lower the 


ocular tension is not known, although it hia 
been suyye ted that epinephrine decrease 
the flow of aqueous humor Lhe adrenergu 
avents may alltect a commodation. Phu thre 


eveloplegi etlect homatropine Vil 


ported to be enhanced by the addition o 


phenylephrine ( Neo nephrine) to the solu 


tion loved 


ubstanece nct peripherall il 


injected epine phirine 


levarterenol and inhibit mipathety 


tion. Among such drugs are certam ergot 
derivative uch a the hydrogenated 
ergot alkaloids (e. Hlydergine ) 
tuted B-haloalkylamiune ind some mnidaz 
ole derivative uch a tolazoline ( rises 
line ) 

The uch a 
mine, lower the intraocular pressure wher 
admunistered temically, They appear t 


reduce the rate ol aqueou humor formation 


and this may account for their hypotensive 


eftect livdergine also oma lower the 


PHAL y AND TOXICOLOG) 
sul 
ergic 
ae 
| 
Chesca 
block the et 
4 
i 
{ 
i ther ti 


{ iy 
ocular tension and ha been uvvested tor 
preoperative treatment of glaucoma I he 
means by which this drug lowers the tension 
is not known. Dihydroergotamine (not one 
f the alkaloids of Hydergine), given intra 
enously, is reported to reduce the permeabil 
ity of blood-aqueous barriers experimet tal 


but this effect cannot account to! 


al potensive action 

hee 


ha 


uggested as a provocative-test agent m the 


Polazoline. on the other hand, 


liaonosis of glaucoma. Injected subconjum 


| oderate 


tivally. the drug 1s said to cause am 

increase in tension in the normal eye, but a 
much greater increase in pressure in over 
O% of patients with glaucoma Sick 
effects included pain conjunctival injection 


and edema 


Lhe 


action, ¢ 


bloc | ny 


vasodilatation 


ympatheti 

the 
of the normal and altered retinal 


ire hamiyp re d hy the 


e« compounds, by 


pa ive 


therelore 


al 


are of value, in imvestigating 


culation. Such studte 


fact that measurement ol changes 
the retinal circulation is difficult. A 


the 


preci 


one such 


measure, electroretinogram may prove 


from changes in the electroretino 
it has 


an increase in retinal blood 


useful 


yraphiec tracing been concluded that 


tolazoline cause 
flow 
Tiley tie 


VW hi h 


Of other agents te ted with thi tech 


papaverine and glyceryl trinitrate 


vasodilatatory 


both 


have a nonspeciii 


iitlar ( hanye whereas 


fect, cau ed a 

cervical yinpathetic blockack and imtrave 
nous nicotinic acid were without effect 
Change in the size of the angioscotoma ha 
pro ided another gauge ol the etlect oO 
vasodilator In a recent study, the angio 
cotomas were observed to narrow im ap 
proximately half the subjects and to broaden 
in the remaining half, after administration 


ol tolazoline 
th 
Lhe 


cannot be 


Phe effect of Hydergine on the retinopa 


of hypertension has also been studied. ( 


action of this drug in hypertensiot 


attributed olely to peripheral blockade 


central etfect must als ln 


rather, po 
tulated,) One group reported an improve 
ment in the fundus preture and a return o 
27: 


Hil 


the anvioscotomas 
he cases treated 
tudies have indicated 


Cnther 


little benefit when fixed 
general tiie eres 
al blocking agent and 
h as mi tinic acl On 
caliber of normal or diseased retinal ve 
els and on retinal blood flow 1 
ertain 

While not an 


adenosine tripho pl 


adrenergic-bloct 
mentioned here, 
ause a vasodilatation.2"! When 
both ATP and ADP 
( a odilatat which 


ale 1 
mice It 
irteriall 
] 


rected mitra 


p! 


antidromic nerve 


produ ea 


resemble timulati 


com 


van 


most 


Lhe 


mon! 


vanglion-blocking agent 


he 


compound 


<amethonium 
k 


mcotine, 


employed ts 


evel iriably 


an 


vlionic transmission, including atro 


© unds, and 


Lhe ct 


what, 


and man atropine-i 


like 


tenc' 


pine 


curare and curare drug 


pounds vary mm ome 


Phe ultimate clinical 
ulting from gangloni blockade de 
idual 
ympathetic activity 


he ha 


orted in the past to lower the ocular 


their mode of action 


picture re 


pends upon the balance ot re syinpa 


and para 
\dministration <amethonium 


been re] 


tension, the drop in intraocular pressure pet 

haps resulting from the fall im arte rial blood 
pressure. In addition, subconjunetival and 
retrobulbar imyections of a potent ganglo 
ple at drug have been observed to cause a 
mvydria and. often, a decrease in the retinal 
irterial pressure“! Of the ganglhoplegi 
avent part ularly the methomum com 
pound have been u ed in the treatment ot 
hypertet on and im some case an improve 
ment of the retinal picture together with 
other favorable change in the patient 

course. has followed their administration 


Benet ial treatment of cent! il serous retimitis 


vitl gang drugs has been reported 
also 
‘ 2 il 


rmal in a iittie 
Li vdergine 
that the drug 
BLocKING AGENT 
| 


nore recent! 


ction 


tem 


ind simul 


haro ptlor 
lus, rather 
centet 
central 


ine on the 


electru 


anticonvulsant 
Dilantin), 


pre ant 


i definite tranquilizing 


the 


benefit attributed 


di 


miponent 


psychogenic 
reserpine in a 
is being 
is deen 


increasing the 


such a 


do 
effect 


daily 


cle 


ired clinical 
he 


valuable 


centrally acti 


the tre 


] 


particular! vhen a 


pear to | 


practiced medical n 


tension imelud 
ing on the | 


blocking 


Variety ol 
tucied intensively 


idju 


y drug 
atment of 
neu! 
in etiologi 


lanagement of hy 


| hi 
to the 
whi h 


( linical 


patient 
drug 
rdet have 

of 
disturb 
Phe dose 
individ 
mall 


vehiatric 


ted to the 
to start with 
three 


until the 


one to 
e vradually 
toxicity ) ult 


or re 


have pro ed 
] 


yeni element 


ap 
currenth 


Tot 
per 
n of drugs act 


vith 


other the rapeuty 


the ganglioni 


the 


lement 


hypertension, 


dream 


ve 


heation ittending hydrala 


heen the appearance of 


\lan 
| harmac 


drug ire 
the ganglhio 


vhich block 
end plate 


logically ti 
Phu 


the 


ple 


lon at 


ivent drug tr: 


motor also 


gangliop activity Converse 


vanghoplegie drugs have some action as mu 


cle relaxants. One or the other activity pre 


the methonium 


thre 


dominate depending, in 


enies in particular, upon length of the 


carbon chain which eparate the active 


Phe use of the musele relaxants in ocular 


urvery continue to receive favorable com 


ment Intere tiny etlect of curare on the 


ocular tension following electroshock have 


ilso been reported. A drop in the oeular ten 


ion was observed to during electro 


hock 
ilter the 


occur 
timulus and te 
hock 


electroshock cau 


persist lor some tine 


However, if the patient 
ed 
the 


Wweote 
curarized a marked rise 


ocular ten during 


he 


curare 


and tension 


not leat | 


lectro of glaucom 


atou patient 


ity of the glaucon 


Other mu ot potential 


ol-ethes up 


ar| acid 


reflexe 


\ \ Hin ind it is plausible that these or similar drug a 
; acting on the higher centers ma eventually 
bor the medi il treatment ol pertension mre ilualyle im it treatment 
there ha ecome available a group ot agent \mor the eriou ide-ettect the 
vhich, although their exact site action 1 Rauw i serpentina alkaloids is mental de 
not known, probably act on higher nerve pressiot (ther etfects include nasal cor 
7 centers, such as the hypothalamus, or even gestion, dyspnea, weakness, malls, and _ 
the cortex, They imelude such drugs as hy nase The drug may (fect 
dralazine dtl Ikaloids of Rauwolfia ser ? 
pentina, particular! reserpine therapy hs DT — 
I loids of Veratrum viride appear to act by Bi 
ensitizing m ome manner Mit (LE RELAXANT 
| of the aortic arch and carot a 
| the musele-relaxin 
than by acting on the higher 
i 
i The ; 
vVhat paradoxica 1 
i I | heave 
animals, it appears to lower 
| 
and sedative effect o1 a 
a 
in vulsive 
phase of these etfects of 
= 
measures.4 ing mephenesin and its 
Whatever the true etiology HP primar These block multineuron ( polysy1 
neurogenic undoubt aptic) but not the mon are 
: edly plays a role in the course of the disease pont of action appears to be at the brain stem = 
# es 247 and 24 266 4 
257 to 20h | 2/1 
27 
: 


or spinal cord. They « ffectively reduce muscle 
pasm im a variety of nditions, meluding 
¢ 
LLGESIC COMPOUND 
lure Ano \ 


fhe majority of report during the year 


under review have concerned those com 
) winds which block the toxic effects of mor 
and 


best-known compound of this group ts nalor 


other addicting analyesy Lhe 


Other morphine derivatives having 


synthesized,# but 


uch research, mare ly, to produce 


phune 


ilar activity have been 


the youl ol 
a compound with the analgesi potency ol 
ettect ha 


morphine but bereit of its sacle 


not vet been achieved Nalorphine block 


multiple physiologic effects of many potent 


analyesies which are pharmacologically ii 


lar to morphine but differ from it chem 
cally 


tory and circulatory depression, the etlect on 


Nalorphine counteracts the respira 


the vastromtestinal tract, and the antidiurets 
vction of morphine.* A surprising] mall 
amount ol nalorphine Is required to antago 


shown 


nize the effect of the opiate analvesics 


¢ nermental animals, it has been 


that the ratio of nalorphine to morphine 


ary to block the significant side-ettect 


nece 


of morphine, without altering its analgest 


activity, varies trom approximately 1:12, in 
thre doy, \loreover, 


administration of too much nalorphine ma 


to 1: 30, in the mouse 


inerea the total toxicity. Morphine, met 


dentally, does not appear to be antidotal t 


the toxic action of nalorphine 

No such mixture of nalorphine and mor 
phine has been recommended for human us 
Nalorphine ts used principally (in an intra 


yvenou in the treatment ot 


dose of 5-10 mg 


an overdose of one ot the addicting anal 


esi Nalorphine has been considered in 


effective against barbiturate imtoxication 


although a recent report has indicated that it 


may counteract the respiratory depression 
induced by pentobarbital se 


€ References 273 and 274 


g kKeterences 276 and 27] 


References 279 and 280, 


One report has emphasized that the of 
timal d ol morphine is 1Ome. (1/6 oTrain 
for a normal sized per n 70 ky.) rather 
than 15 mg vrain aller dose 
aid to induce all the analgesic activity but 


e-effects than the larget dose 


(Demerol) 
S. Pubh 


surveys addict 


Health Service 


of meperidine 
idmutted to a 


pital 


during a three-year period again 


empha izes the addicting pe tential of thi 
compound." (Ot the $57 meperidine ad 
ciet nearly 50% were physician nurses 


or persons cone ted in some way with the 


medica prolession. ) 


Poe ANTIRHEUMATIC A 
‘The 


prominent of this group 


salitvlates are. of course, the most 


Lhere 


that the therapeutic benefit of these drugs 1 


doubt 


beyond the anal 
This is duc 


part, to the stimulation of the adrenal-pitui 


rheumatic diseases extends 


yesia they produce at least in 


salicylates also 


tary However, the 


exert metabolic effects not attributable to this 
metabolic rate 


timulation, For example, the 


of both normal persons and patients wit! 
ubacute rheumatic fever increases during 
administration of the salicvlates Simiularls 


in vitro studies have indicated that in optima! 


concentrations sodium salicylate stimulate 


oxygen consumption of tissue slices, but de 
pre es the oxygen uptake when the salievlate 
concentration is increased be 
level 


the alicylate ict 


yond the optima 


(In this re pect at the tissue level! 


much lke dinitrophenol 


hie alicvlates also are uly ogenoly tu In 


ummary, a survey of the pertinent literature 


permits the conclusion that the antirheumati 
activity of the salievlates may re ult partly 
from stimulation of the pituitary-adrenal axi 


but may also be due to independent metabolr 


ettects 
\s previously noted, reevaluators stucdte 


have indicated that im the treatment of the 


rheumatic diseases the salicylates compare 


favorably with corticotropin and the 17-hy 


droxyeorticosteroids There is a paucity ol 


recent data concerning the use of salicylates 


in those ocular diseases which mught feasibly 


respond to these drug ( miparative study 


3 || 
4 


ot the evlates and corticosteroids in these 
night prove interesting 
Phenylbutazone is the other antirheumat: 
analye that has been studied frequently 
during recet ears. Its action does not ay 
pear to be mediated through the adrena 
corte with the salicylates, the clinical 


} 


effect of phenylbutazone extends beyond its 


analgesic potency. Phenylbutazone reduces 
the permeability of the synovial membranes 
and periarticular tissues Some of the gen 
abolic effects of this drug have been 
reported in prior reviews, Study of its chem 
ical derivatives has indicated that the anti 


rheumatic or anti-inflammmatory activity ot 


phenyl! tazone (like the teroids ) 1 apable 
of beine dissociated from metabolic etfect 
such as sodium retention 

Clinically, the drug has been reported us¢ 


ful in the treatment of rheumatic disorder 
such as rheumatoid arthritis and rheumatoid 


pondylitis.? In the former disease, it 1s pet 


Naps as elfective a the 17-hvdroxyeortico 

teroid Vhenvibutazone probably has it 
yvreatest clinical usefulness in the treatment 
of gout Its beneficial action im this disease 


does not appear to be due solely to increased 
uric acid excretion, since the uricosuric a 
tion of the drug is not marked 

lhere have been only a few tudies of the 
ettect phenvibutazone on ocular inflamma 
tion some favorable report were men 


tioned in last year’s review. Intramuscular 


nyectior (local application was imettective ) 
of phet sutazone was found to inhibit the 
inflammatory response to glycerin mnyjecte 
into the anterior chamber of the experiment 
frectively as did cortisone Phe 
drug did not enter the aqueous humor in ap 
preciable quantit (This observation illu 


trates the interesting point that, other thing 


being equal, penetration into the aqueou 
Mia not pr de an index to the the ray uit 
potential i drug.) Clinical studies have 
demonstrated phenylbutazone to be valuable 
Im ¢ teractiny the inflammatory re ponse 


In ITItis, postoperative inflammation, and epi 
cleritis 

Phe initial oral adult dose of phenylbuta 
zone 1s OOO my. per day; the usual mainte 
nance dose 1s LOO to 400 meg per day. Vheny! 
butazone 1s quite its side-ettects re 
sembling those of cortisone im = certain. re 
spects. Among these are sodium retention 
and activation and possible perforation of a 
peptic ulcer \granulocytosis aseribed t 
phe nvibutazone has been re ported pre viously, 
and additional reports have appeared during 
the current year.)) Other toxic manifestation 
include hypersensitivity (fatal), hepatitis 
and acute renal failure. The toxicity 1 
uch proportions that therapeutic use of th 


drug is not advised, ¢ cept under careful ob 


ervation 
AND HV PNOTT 
\s mentioned in previous reviews, the 
barbiturate depres the activity of nerve ti 


ue oat multiple ite including the motor 
corte ind the dieneephalon. Work pub 
lished during the pa t vear demonstrated that 
the barbiturate variably depre the activit 
of the autonomu vanylia \mong the vari 
ous barbiturates, there appears to be little 
correlation between the degrees of depression 
of the gangha and the central nervou ten 


in blood pressure which may ac 


Phe drop 
company barbiturate administration perhay 
derives from thi gang action, recent 
review of the distribution in the body and the 
metabolic fate of the barbiturate ha i] 
peared pecifically, studies of phenobar 
bital have demonstrated that this drug 1 
eliminated slowly by man and that daily ad 
ministration leads to an accumulation im the 
blood stream Polerance to the hypnoti 


ettect keep 


ps pace with this accumulation and 


consequently, untoward chimieal effects are 
not usually noted. One dose daily of phen 
barbital provides a relatively constant plasn 
level, and the author uyyvest that there 

little to vain by administering the Irt 
miore frequently 
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perimental study of chronic barbitu 


ilcoholisn Upon abrupt 


tention was directed again to the alet 


1 
f thiopental sodium as an anesthetic tor 


tort 


and children 


\ statistical study (conducted on wat 


| itient 


idmutted lor elective ureer den 


onstrated that the hypnotic effect ot | 
10 ym. of methylparafynol (Dormison) wa 
indistinguishable from that produced by 

placebo. Chloral hydrate in doses of 1 gt 


atisfactorily than did 0.) 
odium, A dose 


satisfactorily 


induced sleep more 


larger 


gin, of pe ntobarbital 


ol pentobarbital (O.2 gm.) 


duced and maintained sleep for five or more 


hang over” 


barbiturate more 


freque ritly 


caused a than did chloral hy 


drat 
LOCAL ANESTHETICS 
The penetration of procame oculat 
tissues following subconjunctival imyjection 


has been studied in the experimental am 
The 


are (1) that such injection produces 


mal alient conclusions from = thi 


tucly 


an appreciably higher concentration of pro 


caine in the iris than in the aqueous, (2) that 


penetration of the drug is im reased when 


epinephrine ts added to the solution but 1 


not substantially altered by hyaluronidase, 


and (3) that even under optimal conditions 


the resulting concentration of procaine in the 


iris is below, or barely within, the range re 


quired to produce anesthesia of small sensory 


nerves, If subconjuncetival injection is to be 


used for surgical anesthesia of the iris, there 


fore. the authors recommend that vasocon 


included and that 5 to 10 


the 


strictor drugs be 


minutes be allowed for onset of anes 


thesia 


hours, | roper concent! n, 
t ‘ ‘ effective esthes! Lhe 
thet) effect of tetracaine no 
p! 
deral never tl that « either pre ine 
on caused marked ti 
© reaction and is not recommended 
ution ot 2% eth enzoate ( Ber 
caine ind 40% urethan is claimed to give 
prol nved local analgesia ind to be tree trom 
irritant etfect from such a solution, the 


ipitated in 


ethy|] amimobenzoate pre and 


lowly absorbed from tissues. Injection about 
the eve, however, was not studied 

lor topical anesthesia a new agent has 
been desecribed—benoxinate ( Dorsacaine ). In 


less 


tetracaine, while producing a 


O4% aqueous solution it 1s irritating 
than O.5% 
more rapid and less prolonged anesthesia 
Finally, it has been reported that a mix 
ture of procaine and epinephrine (0.6 ml. of 
1% procaine and 0.4 mi, of 1% epinephrine ), 
given by retrobulbar injection, has an ete 
tive ocular hypotensive action and is recom 


mended in ocular surgery for that reason.* 


ANTIHISTAMINI AND CHEMICALLY 


RELATED DRUGS 


\n interesting review of some of the phys- 
iologic aspects of histamine has app ared,* 

Little new is reported on either the 
ocular or the general pharmacology of the 
antihistamines. With certain exceptions, the 
clinical use of the drugs is directed at the in- 
hibition of histamine. A study of the action 
of some of the antihistamines on the isolated 
iris musculature of the experimental animal 


has demonstrated their ability to counteract 


— 
1 hie earcn tor avent vhich produce pro 
rate intoxication in man, using secobarbital onged lo anesthesia has led to a stud 
relat ly large d | raring ti lad 
in relatively large doses over a period ot one con riny e etle f procaine, lhdocaime 
to one and one-half months, demonstrat etracaine, llocame preparation consist 
that the clinical manilestation of chron ny of procame, pr i lrochloride, and 
brit ition ere to the chront ult minovpenzoate a ehicle cor ed 
delinite abstinence syndrome appeared, tle ater, With sodi and prneny 
ptoms meluding weakness, tremor, an mercuric borate as preservatives), and a new 
ety. nausea and vomiting, and convulsions o1 ent mentite is U-OO4 Phe anesthetr 
| cho ] action of the la t drug persist for & to }2 
saicty 
~ 
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the histamine-induced spasm of the sphincter 
Certain antihistamines, themselves, induced a 
contraction of the sphincter It will be re 
alled that in general the antihi tamine ha 


action on the human iri 


verdosage the 


hlorpromazine, 1s 
chen illy similar to, and ha ome ot the 


actions of, certain of the antihistamines, but 


y mbubit the Issue response to 
histamine, Chlorpromazine is a depressant 
lrugy and is mildly sedative, acting at certain 
sites im the bra ten it vel] as at cortical 
and subcortical level lhe depressant action 
does not appear to be due to suppression of 
oxygen uptake like some of the antihista 
mine uch as diphenhydramine, chlorprom 
azine ettectively control postoperative nau 
sea and vomiting, a well as that whi h may 


occur im uremia, in radiation sickness, and 
In patients with carcinoma.* It does not 
prevent motion sickne however The 
drug has been useful in the treatment of post 
operative hiccup It j reported to en 
hance the analgesic effect of the Opiate nar 
cotics and the action of sedatives, actions 
which have led to its use in preoperative 
medication and controlling pain from 
malignant disease and in labor.**° This 
effect is apparently due to an alteration of 
the patient’s reaction to pain. Finally, chlor 
promazine has been effective in the treatment 
of psychiatric diseases, including the psycho 
neuroses and certain psychotic states,t al 
though its role here is still obscure. 
Chlorpromazine has been little mentioned 
in literature devoted to ophthalmology. One 
publication has indicated that it may have 
merit in the treatment of glaucoma, particu 
larly acute glaucoma unfortunately, no 
data were given in this report. The value of 
chlorpromazine as a preoperative medication 
in ocular surgery was also stressed 
Chlorpromazine is available for oral, intra 


muscular, and intravenous use. The paren 


teral dose varies from 10 to 25 mg. The 
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usual oral dose ranges from 25 to 50 mg 
four tin though higher doses may 
be emplove Side-ettect the drug in 

e orthe tati } tens tachy« ircia 


NICH vhich mav be fatal Phe clinical 


VITAMI?D 


\s pharmacologic agents, the vitamins 


have a detinite ilue in the treatment « the 
deticien tate. In the well-nourished pet 
on, however, their clinical usefulne Is not 
clearly established example vliile ce 
herency of \ lead to epit ehal 
change in ophthalmic manifestation of 
which 1 xerophth mia’! the metabole con 


tribution of this vitamin to the epithelium i 
not understood. ‘Thus, it is difficult to credit 
reports that vitamin A is beneficial in’ cet 
tain diseases of epithelial structure uch as 
the skin and the cornea 

Nonethele thre po ibility exist that a 
disease may induce a vitamin deficieney at 
the cellular level. (A biochemical lesion must 
ultimately underlie most disease states.) One 
possible mechanism is sugyested by a report 
of the development of a local motor neurop 
athy in the region of a carcinoma, due, appat 
ently, to vitamin B (pyridoxine) deficiency, 
possibly resulting from a simple competition 
for the vitamin by the tumor and normal 
cells.“** Too, a metabolic antagonist (a sub 
stance which, while chemically similar to the 
vitamin, does not fill its metabolic role ®**) 
may be produced by the diseased cell, Lastly, 
the diseased cell may have a higher vitamin 
requirement than the normal cell. In any 
event, vitamin dosage is frequently 
Claimed beneficial in certain disease condi- 
tions,)! Such claims relative to the eve in 
clude reports that vitamin A and nico 
time acid **? aid in the healing of corneal 
ulcers 

Vitamin F has been demonstrated to be 
essential for the normal development of the 
eye in the turkey embryo. Turkey hens fed 
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a diet deficient in vitamin EF produced em 


with a central lens opacity and vitreal 


hemorrhage." Phe human requirement © 


vitamin FE is not known, however. Its use 


in the treatment of diabeti retinopathy ha 
heen suggested previously, but a study pub 
lished during the year under review found 
it to be of no benefit 

Vitamin By (eyvanocobalamin | 


deserves special mention. This vitamin ts €s 


ential for the prevention of certain megalo 
blastic anemias. It is poorly absorbed trom 
the yastrointestinal tract of patients with per 
nicious anemia and those who have undergone 


total gastrectomy. In both cases, absorption 


of vitamin Byes is normalized when the mtrin 
ic factor from the gastric mucosa is adminis 


tered with the vitamin." Llowever, the quan 
tity of vitamin Byy normally absorbed trom 


limited. # 


Vitamin 


the yvastrointestinal tract 1s quite 


Ingestion of larger amounts of the 


does not appreciably merease the absorption 


touchy 


have appeared to implicate 


vitamin in the pathogenesis of diabetu 


retinopathy These have included the ob 


ervation that a larger portion of a test dose 


of vitamin Bys is excreted by a diabetic pa 
tient with retinopathy than by one without 


Kimmel tiel- Wilson like 


are produced more 


| ikewse lesions 


readily by cortisone in 
experimental animals denied dietary vitamin 
By Diabetic retinopathy, however, 1s not a 
deficiency, as the 


\ctually, the 


in patients w ith 


manitestation of vitanun 


term is usually understood 


serum level of vitamin Byes 


diabetic retinopathy ts reported to be con 


iderably higher than in diabetics without 
retinal manifestations Whatever the sig 
nificance of this observation, it is clear that 
the administration of vitamin By has not 


heen beneficial in the treatment of diabets 


retinopathy 

\ pigmentary degeneration of the retina 
of experimental animals reportedly re sponds 
Bis 


The vitamins which are 


to vitamin 
most likely 
the tat 


to 


toxic on excessive ingestion are 
€ References 350 and 351 
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soluble vitamins, A and D. Chronic over 


dose of vitamin 1) may, because ot the im 


reased calcium retention, cause deposits 


of calcium in the cornea, leading to a band 
keratopathy Phe condition is reversible 
ENZYMI 


Hyaluronidase, the so-called “spreading 


factor.” is that enzyme which depolymerizes 


livaluronic acid and reduces the viscosity o! 


its solution. Physiologically, the enzyme in 


creases the rate of dissemination of sub 
stance injected into the kin and other 
tissues 

lhe ettect ot hvaluronidase on the ocular 


structures has been reexamined during the 


past year, (ne study demonstrated that im 
the doses employed the enzyme does not 
promote the absorption of blood from the 
vitreous of the rabbit \nother study 
showed the injection of hyaluronidase into 


the anterior chamber to be well tolerated by 


rabbit eves These results ditter tron 
those of previous workers who found the 
enzyme to be locally he weight or 


evidence favors the view that the intraocular 


use of hyaluronidase may be dangerous and 


has no therapeuti merit 
streptokinase, an enzytine isolated Irom 
treptococe), reacts with a plasma constituent 


a fibrinolyti 


to form Phe imyectior 
of 10.000 units or less of the enzyme into 
the anterior chamber of the rabbit is said to 
produce no local toxic reaction In such 
amounts, however, it does not promote the 


blood 


demonstrated tl 


absorption ot from. the 
\nother 
kinase activity in the aqueous decreases rap- 


idly 
the 


aqueous 


study 


at strepto- 


the enzyme into 


that the 


after injection ot 


anterior chamber, fibrinolytic 
activity can be prolonged by the intra ameral 
injection of a muxture of plasma and enzyme, 
a hyphema ts 


that the clearing time ot 


slightly 


but 
only reduced following injection of 
the streptokinase into the anterior chamber 
of the rabbit These and previous studies 
indicate that intraocular injection of strepto 
kinase is of no value in ophthalmic practice 

However, a mixture of streptokinase and 


streptodornase, the latter being the enzyme 


JRO 


( IND TOXICOLOGY 


vhich Ivses nuclear debris 


appears helpful 
in the treatment of purulent corneal ulcers 


The enzymes are applied topically in com 


tion 


antibiot therapy, and by re 


oving fibrin and cellular debris, assist. the 


ealing of the ulcers 


a proteolytic enzyme which pro 


iotes the hydrolysis of fibrin, as well as 


ellular debri Intravenous administration 


or trypsin to lyse clots has been recommended 


in the past. Such use of the enzyme, how 
er, does not alter artificially induced intra 
ascular thrombi, and there appears to be 
insufficient evidence to justify the intra 
enous use of trypsin to lyse intravascular 
clots." The intravenous administration ot 
trypsin in two cases ol thrombosis of the 


entral retinal vein reportedly failed to pro 


duce any clear-cut evidence of benefit.°® 


l here are reports, however, that the intra 
muscular administration of a crystalline tryp 


sin preparation in a sesame oil vehicle (Par 


enzyme) may alter the course of thrombo 


phlebitis favorably, supposedly by activating 


a fibrinolytic system Studies with expert 
that 


other 


mental animals have suggested intra 


muscular injection of trypsin or pro 


teolytic enzymes may exert a general anti 


inflammatory effect, as evidenced by their 


ability to inhibit the formation of edema by 


eyy white.” Phe 


formation of granulation 


tissue (measured by the granuloma pouch 


technique) was not altered by the intramu 


ular injection of the enzyme at a distant 


ite.“"" Cin the other hand, injection of a mix 


ture of trypsin and chemical irritant (croton 


oil) into a granuloma pouch causes a more 


widespread and intense tissue damage than 


njyection of the irritant only Such anti 
inflammatory action as this method ot hye 
tion mav have appeal then, to result from 
some factor other than the delivery of tr Vpsin 
to the inflamed site The evidence that the 
intramuscular use of trypsin may be of value 
nop thalmology is not conclusive 
RADIOACTIVE 
The chagnosti use of radioactive sotopes 


linnted to detection 
this 


about the eve has been 


hor 


growths 


of malynant 


purpose, a 


mall amount of radioactive phosphorus 


is injected intravenously ind the 


radioactivity over the site of the tumor sub 


sequently measured, comparing it with the 


activity at an unattected site of the same or 


the other eve \ curved 


scintillation counter 
investigating lesions im 

\ higher 
the tumor, 


from the incre ised vas 


has been devi ed lor 


the posterior segment of the eve 


count should le obtained over 


due to its preferential uptake ot 


mav result either 


cularity of the tumor or from the accelerated 


metabolic integration of phosphorus into its 


highly active cells Lhe problem of dh 


tinguishing between an inflammatory and a 
mahgnant lesion is) thus troublesome In 
general, the results have demonstrated that 


the radioactive Isotope tecunigue provicle a 


* al 


Op re 


fairly reliable indication of malienaney 


though there are ditterence ol 


garding the criteria tor considering a patho 


logic process malignant. Reports of tarlure 


in detecting subsequently proved malignant 
lesions have appeared however The 
we ivht of pre sent evidence indicate that the 


technique is valuable a an adjunet tor the 


usual clinical studi 

Certain radioactive ire usetul in 
the therapy of tissues which, because ot some 
metabolic or physiologic peculiarity, preter 


entially accumulate those 1 OLope 


| 


of su therapy include the depression ot 


thyroid activity with radioactive the 


treatment of polycythaenma rubra vera with 


| . and the treatment of carcinomatosts ol 


serous body cavities with radioactive colloidal 


gold ’ No similar therapy has been tound 
for ocular disease 

Radioactive IsOtoype also are used to ce 
liver contact or air-borne radiant energy) 
For such appheation the vamma and the 


beta ravs are clinically useful. The tormet 


are equivalent in Inological effect to the 


higher-energy x-rays and, consequently, are 


more useful in deep therapy \side from 
radium, the enytter used most 

* Kelerence 711 74 
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idioactive cobalt It is used 
for intracavitary therapy and for replacing 
x-rays in teletherapy 


tron 


heta rays are particulate (1. e€., ele 


and their tissue penetration is con 


he 


commonly employed for their beta 


iderably less than that of gamma rays 


Otope 


ray emanation are radioactive strontium 


(Sr* radon and other radium-disintegra 


ue penetration of the en 


tion products, and, less trequently, P 


exact depth 
ergy depends upon the isotope, but is gen 
than 


low 


only 


erally le mm. and, thus, is compar 


able to voltage x-rays. Such radiation 


The su 


ce ful treatment of carcinoma at the 


benefit superficial lesion 


limbu 


with Sr’ and inhibition of corneal vas 


cularization with low-voltage have 


rays 
been re ported. Other uses were mentioned in 


pa { reviews 


In spite of low penetration, however, the 
use of beta rays or low-voltage x-rays about 
the eye has its hazards. Such radiation pene 
trates sufficiently deep to cause cataract, 
the lens 


being vulnerable to 


\ fur 


simulta 


particularly 
radiation applied over the limbus.*** 
ther that the 


neous irradiation of both the ciliary body and 


study has indicated 
the lens causes a more rapid and complete 
cataractous change tham irradiation of the 
lens only 

No single metabolic or biochemical lesion 
appears to account for the many cellular dis 
turbances which such radiant energy induces 
An informative discussion of this subject has 
been published during the current year.°* 
Interesting observations have indicated that 
hypoxia affords protection against x-ray in 
jury,’*’ and, on the other hand, that x-irradi 
ation may protect against oxygen poison 
ing.*** 

Reportedly, energy in the visible or short 
infrared range released by an atomic bomb 
may produce a retinal burn not unlike eclipse 
blindness in a person looking toward the 
explosion. 
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IRCHIVI 


rHE ANTIMALIGNA)? 


commonly used antimalignant 


are the nitrogen mustards and tri 


nemelamine 


\ recent comprehensive 


review of the biologic actions of the nitrogen 
mustard 


able 


avent 


and their therapeutic use is avail 


The 
probably 
ston Thi 


porary and, in ¢ 


antimalignant action of these 


tems trom their inhibition 


inhibition only tem- 


perimental situations 


eventually circumvented by the cell. even 


though the concentration of nitrogen mustard 


This 


wherein these 


iS maintained mirrors clinical ex 


perience, drug which are 


initially quite active against such mahgnant 


tumors as the 


their 


lymphomas, eventually los 


Phe 


metabolic effects 


etlectiveness nitrogen mustards 


have 


the 


numerous including 


timulation of glycolysi and the in 


hibition of nucleic acid but no close 


ynthesis, 
parallel appears between their metabolic ef 
fects 


and their ability to inhibit) cellular 
division,“ 


L\NTICOAGULANTS 


The systemically used anticoagulants fall 
into two main groups. The first is exempli 
fied by heparin, which interferes with the 
conversion of 


prothrombin to thrombin 


Heparin is a polysaccharide sulfate: other 


compounds of similar 


structure also have 


anticoagulant action Intravenously ad- 
ministered heparin disappears quite rapidly 
Irom the blood stream. Subcutaneous injec 
tion prolongs the anticoagulant effect \p 
parently, heparin is produced by the mast cell 
and is found in high concentration in mast 


cell tumors.3” 


Heparin has certain physiologic effects 
which are probably unrelated to its anti- 
coagulant ability. These include the accel- 
erated clearing of lipemia after a fat meal 
and the alteration of the plasma lipid pattern 
in normal and atherosclerotic persons.*% 
the 


and an increase in 


There are an associated alteration of 


lipoprotein complexes 
fatty 


free acids, suggesting a_ lipolysis.*% 


Perhaps related is the clearing of xanthal- 
asma by local heparin injection. Heparin 
blocks the Shwartzman reaction, an activity 


M. A, OF OPHTHALMOLOG) 
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GY 


not generally shared by the anticoagulant 
went hi nduce hypoprothrombinemia 


i cks the cle velop 


The polysaccl 


ment ot 


iride also 


nephrosis in rats 


perimental | 


admunistere antikidney serum.* (ther 


actions include a degree of 


anticortisone 


activity 


The other group of anticoagulant drugs 1 
comprised of those antimetabolites of vita 
min K, which inlibit the formation of pro 
thrombin. It includes the coumarin com 


pounds and newer agents, such as phenin 
dione ( phenylindanedione They are etlec 
tive when administered orally The major 
ditference between the various drugs of this 


group lies in the rate of their induction of the 


hypoprothrombinemia and in its duration 


Phe hypoprothrombinemia induced by bishy 


droxycoumarin umarol cle velops later 


and endures longer than that caused by ethyl! 


biscoumacetate (Tromexan) or phenylin 


danedione, Overdosage of these drugs causes 


a hemorrhagi tendency to which vitamin 


1s thoug! t to be antidotal Drug 


tivity to phenylindanedione has been re 


ported,*’" a toxic effect distinct from its anti 


coagulant effect 
whicl 


Neither heparin nor those agents 


cause a hypoprothrombinemia dissolve 


thrombi, and, in theory, their therapeutic 
usefulness would be limited to the prevention 
of thrombus formation or extension 


that 


lexper! 


mental work has indicated the two 
groups of anticoagulants vary in ability to 
prevent a chemically produced thrombosis in 


effective in this role, 


animals biscoumacetate seems quite 
whereas heparin affords 
no protection.' 

(pinion varies concerning the value of the 
anticoagulants in the treatment of coronary 
disturbances 


occlusion or cerebrovascular 


deemed thrombotic.© Their merit in treat 
ment of acute vascular accidents in the eye 
is questionable. Persons with a retinal venous 
thrombosis are reported to show no signifi 


cant alteration of blood coagulability, as 
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the usual laboratory 


pre 


dures.* \nticoagulant treatment of venous 


thrombosis of the retina appear to have no 


particular merit. Bishydroxycoumarin has 
been reported to be of value in the treatment 


ol retinitis | mentosa,* 


particularly 


In certain corneal 


corneal ulcerations, the deposition of a fibrin 


i] 


lin is claimed to afford more comfort and to 


Phe 


of a fibrin film requires fibrinogen and throm 


increase the rate of healing.# formation 


Certain polv-a-amino acids accelerate the 


bin | 


conversation of fibrinogen fibrin” by 


thrombin and thereby promote the clotting 


of fibrinogen in concentrations too low to clot 


otherwise.! 


PHARMACI OF OPHTHALMI 


AGENI AND THEIR METHOD OF 


ADMINISTRATION 


\ study of the stability of drugs employed 
| 


glaucoma has indicated 


alts of 


in the treatment ot 


that the pil of aqueous solutions o! 
pilocarpine, physostigmune _ carbachol, metha 
choline, and neostigmine hows little change 
over 10 to 11 
physiologic activity of the 


well 
Bisulfite is 


| 


In general, the 


months 
olutions ts fairly 


maintained during this time period 


often added as a preservative to 


prevent deterioration and thus increase the 


helf life of ophthalmic solution 

Phe maintenance of sterility of ophthalmic 
olutions during continued use 
difficult 


of the common dropper bottle probably on 


pre sent “a 


problem tacterial contamination 


definite 


curs frequently, constituting 
hazard, particularly in certain solutions.* 
(of the various drugs added to maintain steril- 


itv, chlorobutanol in 0.5% solution appears 
(other 


(O.005% ), 


to be a good all purpose ayent ‘ 


such as phenylmercuric nitrate 


are also useful. The bactericidal agent used 


might best vary with the 
Experimental and clinical studies of the 
various ointment bases for ophthalmic prep- 


arations have demonstrated that a mixture 
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of 8O% petrolatum (Vaseline) and 20% 
iquid petrolatum is a useful vehicle.‘ lor 
a water-soluble drug, these authors recom 
mend that cetyl alcohol, m sufficient quan 


titv to provide a concentration ot 3% he 
an emulsifier 
hould be 


tration of drugs by 


etl a 


Viention made of the admin 


iontophorest tech 


applicable only to salt 


nique 1 ol Course, 
lo the eve 1s applied the pole whose charge 

tive ame as the ton being used for treat 
both 


been cle 


ment \ unit which can be used for 


and electrolysis has 
eribed.* Ihe 


tration by 


iontophore sis 


uccessiul clinical admini 


iontophoresis of such drugs as 


the ullonamides antibiotic and metha 


choline has been reported This report also 


laimed that iontophoresis of calerum and 


physostigmine cleared cloudy vitreous 


and that the degree of amblyopia was reduced 
following iontophoresis of vasodilators, 
e. g., physostigmine and acetylcholine, into 


the eve.* 


During the past vear, studies of the toxic 
effects of methanol on the optic nerve and 
retina were reported. Included were three 
paper from one laboratory, from which 


the following conclusions were drawn: First, 


among experimental animals, only primate 
re pond to methanol similarly to man. (()ne 
of the major handicaps in studying this prob 


lem has been that of finding a suitable ex 


perimental animal.) Second, studies with 


monkeys have indicated that, although 


odium bicarbonate 


fatality 


irom methanol, a treatment which has been 


may prevent 


well established in man, retinal changes may 


nonetheless, occur The se include i 


peri 
macular edema, followed by a more general 
ized edema of the retina and, lastly, a papil 
ledema. Regression of these changes occurs 


Third 


electroretinogram im experimental 


in the reverse order studies of the 


animals 
substantiate the authors’ original postulation 
that in methanol potsoning formaldehyde is 


the agent ultimately toxic to the retina 
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lectroretinographi 


tudies in juinine 


poisoning demonstrated that shortly atter the 
onset of visual disturbance, when isual 
ymptoms and signs were severest, the ERG 
Va unaltered Somewhat the 
visual status and the fundus picture id im 
proved, the b-wave potential was lowered.“ 
Visual ymptom resulting fro digitali 
overdose have been reported a vell.4 
Their cause is obscure Discontinuation of 
the digitalis leads to return of visior vith 
no permanent impairment 

he toxic elfects ot ubstance Way 
ause a hypercalcemia have been alluded to 


under the discussion of vitamin vhere it 


as mentioned that a high tani ) intake 
mav lead to a band keratopat! ha 
been described also in a woman who died 
of acute parathyroid poisoning.’ In this 


Instance generalized deposits ot calcrum in 


the selera, conjunctiva, and cornea ere 
noted and fundus changes were seen also 
Successful removal of calerum from. the 
cornea with ethylenediaminetetraacetic acid 
has been de scribed in previous ears and was 


again reported during the year under re 


view.* 


compound forms with calcium 


a relatively undissociated, but 


water soluble, 


salt. Given systemically in sufficient quantity, 


it mav evoke a calcium deficiency ts use 1s 


recommended in the treatment of lime burn 
of the eve." 
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Report on 200 Partially Blind Patients Examined for Correction of Subnormal 
Vision. Dr. Fonpa 


lwo hundred patients were examined for corrective lenses for subnormal vision 
at the Lighthouse (New York Association for the Blind). Lenses were preseribed 
lor 10] patients; all of them were later interviewed in order to decide whether the 


lenses were beneficial to them. ‘The examiner concluded that 60 patients were . 
rehabilitated to an acceptable cle pyree 
\ll these patients suffering from subnormal vision had been treated by ophthal 


mologists, many of whom had not had their vision corrected by available meat 
he types of ocular pathology chiefly responsible for the subnormal vision 1 
the cases in which lenses were prescribed were as follows 


TABLE Pathologie Conditions Producing ubnormal isto 


atrophy 


(orneal opacities 


Glaucoma 


Postoperative aphakia for congenital cataract 


Vibiniemn 
Macuiar 


Myople degeneration 


degeneration 


Ketinitie plementosa 


(hortoretiniti« 
‘ ataract 
Diahethe 
heratoce 


retinopathy 


nus 


Miscellaneous 


Phe lenses prescribed were classified as regular, simple magnifying, doublet 
magnitying, and contact. The vision of 24 patients was improved by regular lens 
correction; e, g., an albino who was wearing no glasses was greatly benetited by 
the following correction: ©. 1D 8.50 sph 1.00 evl ax 90: O.S 11.00 
ph 175 cyl, ax 9O. There were a few aphakic patients examined who had been 
wearing no correction; consequently, they appreciated the usual strong plus 
correction 


bifty-four patients were given prescriptions for simple magnifying lense | hese 
corrections ranged from +-8.00 sph to -+-30.00 sph. Many of the strong plus correé 
tions were given in the form of bifocals 


Doublet magnihers were pres¢ ribed for 19 patients Lhe powers ranged from 
& to 20 magnification 
Contact lenses were fitted to five patients 
No tele Scop lenses were prescribed in thi series of cases lhe tact that no ‘ 
telescopic spectacles were preseribed may be startling to the reader, as it was to 
the exammer. A greater demand for telescopic lenses had been anticipated, owing 
to the prevalence of television. The majority of patients with subnormal viston 
enjoyed television and could look at it for hours by sitting at distances of tron 
1 to 3 it. from the screen. Those who possessed telescopic lenses preferred to. sit 


closer to the screen and not wear the lense There were no patients im this group 


4 
] 
|| 


who the examiner believed would benetit more trom telescopic lenses than trom 


a simple magnifying lens for near vision. Hlowever, one patient, a shoemaker, wa 


wearing telescopic lenses at his work In such a case no other magnitving device 


supplant the tele SCOP lense because a maxnunum working cist 


Vould rice Is 


essential for this trac 


fable 3 records the degree of visual defect encountered in this project, 


as the number in each group and the incidence ot succe ful cases lhe Table 


shows that 65% of the patients having subnormal vision seeking correction have 
a visual acuity of 20/200 or less. Sixty-six per cent of this group had suceesstul 
correction The two patients whose vision ranged hetween 20 1O and m8) AO uttered 


from advanced chronic simple glaucoma with markedly constricted visual teld 


* (of 200 patients with subnormal vision, the exanuner believed that LOL could 
be sufficiently rehabilitated with subnormal vision lense 
Of the 10] patients tor whom lenses were pre cribed. 60 were considered by 


the patient and the examiner to have successtul correction 


Relative frequencies of ocular pathology responsible for subnormal vision are 
enumerated 

The types of lenses preseribed, the number of each kind, and the percentage 
of successful results are tabulated 


The degree of visual defect, the incidence, and percentage of cases with successtul 


correction are tabulated 

Patients suffering from subnormal vision are ophthalmologists’ patients who 
have not had correction by available mean 

Most cases of subnormal vision can be viven correction by a careful retraction 
or by the use of strong plus lense 

There seems to be a small need tor telescopic spectacles, especially for distant use 

Doublet magnifiers are successiul in many cases in which no other type of let 
. 1S Satistactory 


Contact lenses are most useful in some cases of corneal patholog 


Principles of Magnification in Subnormal Vision Problems. M. 
and Mr. 


The application of our knowledge of the principles of magnification can result 


in rehabilitating a high percentage of cases of low vision 


TRAN TIO 
as well 
MM ARY AND CONCLI oon 
Danie 2 Pr ri / 
Ne 
Simple agnifileati« 1 (Gm 
Contact 
Delescople 
TABLE 3.—Degres f Defect, Incidence, and Percentage f 
l’atient wil ful Correcttos 
sith Success. 
Range of Visual Acuit Ni Correctior 
1H) 10/204 4 (70 
10-20 / 200 
180.90) 
40 
IHiiterate 


OPHTHALMOLOG) 


Pypes of low-vision aids which can be utilized are (1) high plus lenses, up to 
as much as +20 to +40 1D).; (2) hand magnifiers, with or without built-in ilumina 
tion, and with or without stands; (3) projection devices, such as the American 
Foundation’s Megascope or the Franklin Institute’s device; (4) contact glasses; 


(5) microscopic lenses of Feinbloom or Bechtold; (6) telescopic lenses, or (7) a 


] 
combination of (1) and (2) 

Phe opthalmologist has traditionally been prejudiced in favor of lenses that cat 
be worn on the nose, and traditionally has been accustomed to top at an add ot 
approximately 300 DP. The use of much higher additions with the reading 
material held closer to the face will render it possible for many near-blind patients 
to read. Many forms of magnifiers are available and beneticial 

Most of the devices are for near vision only. Telescopic lenses, of which many 


new models are available, are useful for distant function 


DISCUSSION OF PAPERS BY DR, FONDA AND DR, GORDON AND MR. RITTER 

Dr. ALrrep Kestensnaum: The presentations of Dr. Fonda and Dr. Gordon 
attract the attention to the burning problem of reading devices for patients with 
poor vision. But in looking for the required device, one should rely not on the 
method of trial and error, but on caleulation. In 1952 | reported a simple formula 
for this calculation, based on the concept ¢ 


f the reciprocal of vision. If a person 
has vision of 20/200, or 1.10, the reciprocal of vision is 10. If a person has vision 
of finger counting at 10 ft., whereas a normal person is able to count fingers at 
200 it., the reciprocal of vision is 20 


ince Jaeger type 5, which corresponds, more or less, with usual typewritten 
letters, can be read at 1 meter by a normal eye, an eye with a reciprocal of vision 
of n (vision——20/20 n) could read Jaeger type 5 in 1/n-meter distance. In order 
to focus a letter in 1/n-meter distance, the eve needs a glass of +n 1. (an available 


accommodation has to be subtracted ) 

This calculation, therefore, results in a simple formula \ patient is able to 
read usual typewritten letters if he uses a convex glass of just as many diopters 
as the reciprocal his vision amounts to. If the reciprocal of his vision is 5 or 1O 
or 20, he is able to read typewritten letters with +5 D. or +10 D. or 420 D., 
respectively 

This formula has been based on the supposition that the visual acuity found 
with Snellen’s chart, or the “far vision,” and the visual acuity found with a reading 
chart, or the “near vision,” are congruent. As a matter of fact, they were found 
to be congruent, with only four exceptions In an eye with a central opacity of 
the cornea or of the lens, the near vision is less than the far vision because of the 
narrowing of the pupil in near gaze. In a peripheral opacity of the cornea or of 
the lens, the near vision is better than the far vision. In an eye with irregular 
astigmatism the near vision is better than the far vision. Finally, in a case of 
partial macular lesion, where only parts of the macula are preserved, near vision 
appears to be less than far vision, because in the reading of a reading chart one 
not only has to see single letters, as on Snellen’s chart, but has to compose the 
letters to words, so that “holes” in the macular area are more disturbing. With 
these four exceptions, the near vision and the far vision are congruous, so that 
the formula here given is valid and an exact calculation of the required device 
Is possible 

We may divide patients with poor vision into three groups 

1. Patients with a vision (after correction) down to 20/50 may read with a 
reading glass slightly stronger than usual. This old method has been used generally. 

2. Patients with vision between 20/60 and 20/200. For them three devices 
are at our disposition: 

(a) A strong plus glass as reading glass. It must be calculated according to 
the foregoing formula: The strength of the plus glass must be equal to the reciprocal 
of the patient's vision. 

(b) A magnifying lens, or loupe. Its strength must be found on the basis of 
the same formula, Usually, loupes are marked not in diopters but according to their 


A. ARCHIVES OF 


magnification, which conventionally refers to 0.25-meter object distance, The tran 


formation is simple. The magnification of a lens equals one-fourth its power, 
measured in diopters. A lens of 10 D. gives a 2 magnification; a lens of 
+-20 D. gives a * 5 magnification. Therefore, one prescribes a loupe of a magm 
fication which equals one-fourth the patient’s reciprocal of vision 


(c) A telescopic system, which is also marked in figures of magnification 
\gain, the patient needs a magnification equaling one-fourth his reerprocal of vision 


Which the sc three device or modification Is pre eribed pend on 
the individual occupation or need of the patient Strong readimy vlasse recpurye 
a relatively close distance of the letters ; a magnifying loupe allows a larger distance, 


but one hand of the patient is occupied holding the loupe, et 
3. For patients with still lower vision, between 20/300 (reciprocal of vision~=50), 


only one device is at our disposal. A telescopic lens is not available, simee the 
strongest telescopic lens gives only 2.2 magnification. A magmityving loupe ot 
such a strength (+15 to +00 D., or & 4 to 12 magnification) is not available 


for reading, because the visual field enclosed by the margin of the lens become 

so narrow that only a few letters, or not even an entire letter, is visualized at once 

Therefore, for these patients we have to prescribe a strongly magnifying reading 
glass, calculated according to the above formula. .\ patient with an absolute central 
scotoma and vision of finger counting at 5 ft. (reciprocal of vision==1/40) is enabled 
by a reading glass of +40 D. to read usual typewritten letters (ol course, at the 
close distance of 2.5 cm.) 

Since usual reading glasses of such a strength would give a severe peripheral 
aberration, 1 desc ribed in 1942 mic rogla ses, glasse with a smaller diameter, so 
that the peripheral aberration is decreased, e. g., for +40 D., a diameter of 12 mm 

Such “microglasses” may be made by grinding or by glueing a plane-conye 


lens upon a plane glass or by the use of a so-called linen tester in a spectacle 

Another form of strong glasses with decreased peripheral aberration ts given in 
Feinbloom’s glasses 

In conclusion, it is to be emphasized that the required glass has to be cal ulated 
and that the method of trial and error is to be abandoned. Down to visual acuity 
of 20/50 one uses a stronger reading glass; between 20/60 and 20/200 there | 
a choice of a strong reading glass, a loupe, and a telescopic system; the choice ha 
to consider the patient’s occupation, Below 20/200 only a magnitying eyegla 
is at our disposal 

The calculation of the strong reading glass is made with the formula: ‘The 
required number of diopters equals the reciprocal of the patient's vision. The calcula 
tion of the loupe and of the telescopic system is made with the formula: The required 
magnification equals one-fourth the reciprocal of the patient's vision 

Dk. Joserpn |, PAscat Dr. Fonda and Dr. Gordon have covered the subject 
so well that there is hardly anything to add. It is interesting to note that Dr 
Fonda stressed the fact that in a very large percentage of the subnormal vision 
cases the simple application of a strong plus add of, say, 10 or 15 D. ts all that 1 
necessary. Dr. Gordon, in addition, showed the many marvelous devices, magni 
fiers of one type or another, now available, and some im the process ot bemy 
perfected, which are very effective in improving vision where a simple strong 
reading add is not adequate. The papers thus complement each other 

There is one point which I believe has not been stressed enough, namely, that 
the seeing process of the subnormal-vision patient differs im some respects trom 
the visual process in the normal-sighted. Persons with subnormal vision do not 
depend so much upon clear retinal images, something we are accustomed to think 
of in connection with clear vision. They learn to see more by what we would 
designate as clues. ‘To use a far-fetched illustration: Perhaps one could recognize 
Jimmy Durante by his nose. This process of learning to see by clues explains many 
phenomena in subnormal vision work, such as Dr. Gordon's case in which there 
was a central macular scotoma. Part of the image is missing, but there are enough 
clues from the parts that register on the functioning retina to make things 
recognizable 


| 
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(one other point | want to call to the attention of both speakers. [| have had it 
in mind for a long time, that is, the need for an institute for visual rehabilitation 
in a large city like New York and in other large centers. Such an institute need 
not be a wholly charitable institution or a wholly commercial institution, but 
omewhat akin to our privately endowed hospitals. With the increasing life 
expectancy, there will be thousands and thou ands of partially sighted persons 


needing visual rehabilitation so that they may become usetul members of society 

uch an institute not only would meet these needs but would serve as a center 
for research and for teaching physicians interested in engaging in such work 1n 
their private practice 


De. Geratp Fonpa: In reply to Dr. Pascal: There is considerabl collaboration 
going on at present with different person throughout the country who = are 


interested in this work, and at this very moment we are trying to organize some 


kind of research that will bring in many people who are interested in the problem 


from many points of view. We are trying to get those who are interested to agree 


on sone place in Which to start 


Dx. Dan M. Gorpon: It is interesting that Mr. Ritter, my co-author, with 
the American Foundation for the Blind, Dr. Fonda is from the New York Associa 
tion for the Blind, and I am with the National Council to Combat Blindnes We 
have representatives of these three organization and others working together in 
a common cause. The American Foundation for the Blind is organizing a series 


of projects on this subject. At Cornell, im the lye Department, the work will 
be integrated with the Department of Kehabilitation, where | believe it shoule 
properly be put. This carries out Dr Paseal’s excellent suggestion 


“The Long Cane.” Dr. lloover, Baltimore 


“The Long Cane” is the title of a documentary film which tell the story ot 
a phase of a patient's blindness. It illustrates two things what a hospital can 
do to help the newly blinded, and a way of teaching blind people common skills 
especially how to get about without sight 

\ veteran whose eyesight was damaged in the war subsequently loses all usetul 
ight. He is depicted in the process of treatment, trom a time of discouragement 
and regression through gradual steps of learning. He goes through a period ot 


half-conscious awareness of his own fear of blindness, realization of fear, and action 
to overcome it. Hospital personnel, including a blinded veteran, give encourags 
ment to independence, which ts im contrast to a public attitude that at time hows 


hostility toward challenges brought to the patient, although these challenges ar 
carefully planned 

It is significant that this is a hospital program, designed to give eye patients 
who lose their sight a practical initiation to the problem of not being able to see 
Although the environment and methods shown here have been developed in a 
Veterans Administration Hospital for blinded veterans and service men, some ot 
the psychology could be carried over to civilian groups 

For all civilian blind patients the film suggests the advantages of an additional 
therapeutic process to prepare newly blinded patients for what is coming for them 
when they stop being patients with eye trouble and become blind people. The 
Blind Center of the Physical Medicine and Rehabilitation Service of the Veterans 
Administration Hospital, at Eline Il., which is shown in the film, attempts to 
deal early and logically with the isolation of blind people from the standpoimt ot 
common efficiencies, One of the fundamental disadvantages of the blind person 
in any society is that in the designing and testing of most tools, utensils, and article 
sightlessness is seldom considered. The environment shown in “The Long Cane 
represents an effort to make up for the disadavantage © 


this type of isolation by 
a pooling of common efficrencies of blindness and by their early mtroduction undet 
the authority and guidance of medicine before the blind patient has fallen into 
haphazard habits with regard to his blindness. ‘The long cane from which the film 
takes its title is symbolic, inasmuch as it is a modified version of a very ancient 
and common instrument, for which a special and efficient use has been developed 
for blind people 


——— 


therapeutic endeavor, which can be justified by efficiency, may also be 
justified because it demonstrates the blind person's ability to admit the hard reality 
of his situation without pani This, as much as physical skill, is demonstrated 
to be the lesson which the patient is learning Several important methods and 


principles are shown in the film. One of these is the importance of the equipotse 
of an exemplary blind person who occupies a position of authority in the therapeutic 
process \nother factor is the importance of individual assistance \ third is the 


Importance of contact with seeing persons who put their capabilities at the disposal 
of blind persons while keeping the feelings of sympathy under control, using their 
sight to find the way things are done without sight, and to show these wavs to 
the blind 

he black and white l6-mm. film is procurable on loan from all Veteran 
\dministration Regional Offices or from Central Office, Vermont and Hl Sts 


. Washington 25, 1D. ¢ It is in two parts, with a running time of 63 minute 


De. Josepu tT. Pascay \re there any such facilities available for nonveteran 


Dr. Rircnarp FE. Hoover: Yes, some of the agencies run by cities and state 
are now employing orientators ; the Catholic Guild in Boston is very active, and 
many schools are sponsoring programs of this kind. This is just one phase of the 


problem, but an important one 


Truman L. Boyes, M.D., Chairman 


Joseph Laval, Secretary 
Regular Meeting, May 16, 1955 


The Kirby Technique of Intracapsular Cataract Surgery. \\ |. Maire 


lor the best results in cataract surgery Dr. Daniel Kirby felt that a svstemati 
plan Wal helptul lor the urgveon 


Preoperative Period \s soon as the diagnosis of cataract is made, a gener 
check-up is necessary to rule out any systemic disease Dr. Kirby found it helptu 
in the weeks prior to operation to eliminate all stimulants and to give small dose 
ol p enobarbital 


Lhe patient is admitted to the hospital the atternoon prior to operation and 4 


imunediately given phenobarbital yrain (O032 gm.) t. d Ventobarbita 
(Nembutal) sodium, yrains (O.1]1 gm.) 4 given at bedtime Iwo hous 
prior to operation pentobarbital sodium given, tollowed in one 
hour by chloral hydrate, 20 grains (1.2 gm.) per rectum. One hour before opera 
tion Meperidine (Demerol) hydrochloride, 50 mg. is given intramuscularly, [} 
possible, it is wise to check the reaction to the pentobarbital before giving the 
chloral hydrate In many old or asthentn patient the latter medication is a littl 
too much, and they wall be too heavily sedated. The patient is then brought to the 


operating room and should be quiet and relaxed, but awake 


nesta, -Curare is given intravenously by an anesthetist according to. the 


Kirby-Flagg technique It is supplemented by a modified Van Lint and a sub 
conjunctival injection of Cobetrin. No retrobulbar injection is given. Coneernine 


the retrobulbar method, Ir Kirby aid 


pperation 


no trank he 


ad In our hands, curare hi; consistently given excellent relaxation and comtratg l 


OF MANS 


ale 


lhe Operation \ very shallow formix-based flap is made with a Bard-Parketr 
#15 blade lhen, with fixation upon the medial rectu a ection 
and enlarged with scissors, Corneoscleral 6-0 chromic nonabsorbable surgica 
utures are inserted at approximately 10 and 2 o’clocl vith another through the 


I) TRANSACTION 
DISCUSSION 
| 
am not worned about the obyious retrobulbar hemorrhag vhich the hast 
postpor but rather in the many cases in which there zing but 
| ze mereases the vy inne 1 the rint and nece i causes pressure on the globe as i 
I || 


‘ iry to strip the zonule direct [hye ture ee then tied and the 12 
uture passed through the scleral edge and tied. If necessary, one or two addit 
corneoscleral sutures may be usec fhen the conyunetiva 1 lures 
o'clock, and, if necessary, air is injected into the anterior chambet 
Electromyography of the Exiraocular Muscles. |e. M. ind Dr 

Phis paper will be published future issue of the ArRcHI 

isc 

De. Joserm Mortpaver: In any of the peripheral neuropathies it 1s very ea 

timulate nerves and the corresponding muscles and therefore make a diagno 
‘ lower motor neuron lesion It is ver wnple to demonstrate whether 
paral is due to complete denervation or partial denervation or | the result ot 
a block of conduetion \ typical ¢ amiple of the latter is Bell's pal 1 hich 
the prognosis of the lesion can be ascertained by the stimulation of the nerve and 
the various muscles that the facial nerve supplre 

lhe third, fourth, and sixth nerves cannot be stimulated im patient at least 


in normal clinical conditions: but we can now record the action potential of the 
lifferent extraocular muscles with needle electrode We can then demonstrate 
<th nerve whether or not there 


in some cases of paralysis of the third fourth, or 
is fibrillation, which characterizes denervation ‘The existence of potentials with 
volition and fibrillations in the same muscle would determine the diagnosis ot a 
partial lesion. The absence of fibrillation with complet paralysis might be sug 
vestive of a block of conduction, such as is seen usually in the pressure type of 
paralysis 

lwo slides will demonstrate complete denervation m a patient who had a third 
nerve paralysis, resulting from an aneurysm. (Slide) These fibrillation potentials 
are spontaneous, and they are not activated by volition They are not accompanied 
by any motor unit discharge, and they do not disappear when the antagonist 
musele contracts. The second slide shows more detail of the fibrillation potential 
They were recorded with a faster speed of the camera 

With the recording of action potentials, we shall be able to study not only 
lesions affecting the different nerves, but also cases of muscular dystrophy, and 
eventually myasthenia gravis as well 


Further Consideration for the Surgical Correction of Congenital Epicanthus, 
So-Called Blepharophimosis. |x. Srarru, Philadelphia 


Phis paper is to be published in the American Journal of Ophthalmology. 


DISCUSSION 


De. Wenpent L. HeGues: The discussion of this condition is one that most 
of us enter into with a great deal of timidity, because of the difficulty of obtaining 
a satisfactory result. Cine is sometimes limited by bony deformities, in which the 
orbit is small and widely separated, and in the amount of soft tissue readjustment 
that can be made by the bony deformity underlying it. Dr. Spaeth has outlined 
some interesting historical facts in relation to this condition, and we are greatly 
indebted to him for bringing us up to date in that respect 
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cornea at 12 o’clocl Phe latter suture ts to be used for elevation ot the flap during 
the deliver three tures have knots approximate > om rol e end 
ext th the assistant elevating the flap, two rve peripheral iridot ( ir 
de at 10 and 12 o’clocl lhe anterior chamber 1 irrivated thorouyg 
saline to remove all clot and an Dig rit ret the wi hie 
- it 6 ocloc) vith the muscle hool the flap 1 ele on incl the et capsule 1 
Taspe i near the wperior equator hye out 
preate if ossa and, by mea hat relerred to a nverse tut ) 
thre nile eparated and the let ec t 1O% « thre ‘ it 1s 
| 


tl dea of correcting three particular detormiuts is the wide imtercanthal 
‘| wice yeot ( medina canttit thre econd thie case blepharophimost 


ea eT mall mterpalpebral t ure | the ene. 


ch: rithotor temporal 


thu 
vinuch 


procedure 


| enjoved Dy pact discussion very much, and | certainly have benetited 
by his masterful handling of this difficult: subject 
ph hilace Iphia | anh plea ec that al 


feels that the importance of the correction ot these cases rests with the rearrangement 


OL tissues But | want to say that this technique of mine, which | have pre ented 
o you, was essentially for epicanthus mversu Phe case that Dr. Tlughe howed 
us so beautifully is the results of epicanthus palpebralis, and | have never seen 
a more satisfactory result. | wish some of my epicanthus palpebralis cases would 
be as good as his after the operation | I! wish also that some of the case that the 
plasty urgeons do looked halt as 


good | want to call attention avai to the 
difficulties connected with the correction of epicanthus inversu 
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Edmund B. Spaeth, M.D., Chairman 


William E. Krewson, 3rd, M.D., Clerk 
April 21, 1955 


Elephantiasis Nostras: Report of a Case. |)x. \nriuur Lorn Jr. (read by Dr 
HANHAUSEN, by invitation ) 


The case of a 59-year-old man with bilateral painless swelling of the lids of 
11 years’ duration was presented examination revealed bilateral nontendet 
P diffuse, nonpitting edema of the upper and lower lids, which resulted in protrusion 


of the latter by 2 cm. from the orbital margin. ‘There were no other significant 
findings on physical or laboratory examination. Surgical removal of the exce 


tissue in the lower lids was done Microscopic examination of the excised tissue 
revealed diffuse infiltration of the subcutaneous tissue and orbicularis with chron 
inflammatory cells; extensive fibromatosis, and increased number of blood vessel 
and lymphatics. A diagnosis of elephantiasis nostras was made, ‘The clinical and 


vathologic features of this disease were discussed 
] 


This case is believed to be only the second recorded in the American ophthal 
mologic literature, 
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> 
We have all seen cases of this defect aniline in some of which some siblu A. 
have een atte 1 otnet not been attected have t present under 
1 cure i ounye oll \ one ter itte ter 1 ‘ other two pilin 
are not attected 1 he her a doctor. and he wa itfected. | know ot one othet 7 
n which 1 are attected.. | orl could not locate the slide o 
this ra r striking tamil group, rat nye trom te 
vho i p! ictically a viant with tl miterestinyg ce whition the tamily 4 Nevro, 
: ind probably some of the other men around New York have seen it. It was trom 7 
the Bron When a man comes from Philadelphia to talk tou e have to bring 
up something bigger and better tro oO that is the Bron contribution 
e heer Levy ‘ menhiem fos ind 1 ed it 
= 
nd then, of course, there is the ptosts Phe pot cal ‘ ikem cat man 
iS; In most cases there is enough power in the levator to warrant an I.versbusel i 
. procedure, which | heen my favorite for correcting the ptost | have not had -: 
toy tse ! other procedure im these case lhe problem ot the distance between the a 
medial eanthi, however, 1s the crux of the situation, im my opinion, and one which 
} nilled 1 citterent that one hue tate to 
ane lhe one that | have usec it of movin he medial canthus mee 
lessening the distance between the medial canthiy, lke the procedure 
the operative method were hown. ) 
$5 
| 


1M OF OPHTH j 
DISCUSSIO 
By De. Geen Greson: The justification for this presentation ts, first, the rarity 


of the condition and, second, the remakable reliet afforded by a relatively simple 
urgical procedure for thi patient’s inability to read, due to the fact that the 
redundant skin completely covered his bifocal segment 

The problem ot differential diagnosis may be difficult at times, due to the 
numerous local, intracranial, and systemic etiologic factors which may be respon 
ible for somewhat similar clinical condition Ikxamples of the various types 0! 
conditions which warrant differential diagnosis may be illustrated by slides 

lide 1 is a photograph of a patient that illustrates unilateral lid enlargement 
caused by a local chronic and recurrent inflammatory condition in the lids or orbit 


which may be due to any of a large variety ot different organisms. ‘This case was 
one of lymphedema due to a crreum cribed abscess in the lid. The edema was non- 
r tender and remained for many months after the original inflammatory process had 
ubsided probably due to enlargement ot the lymphati as described by the author 
lide 2 illustrates a diffuse neoplastic condition which may arise trom tumors 
a of the blood vessels, lymphatics, or nerves This particular one ts an elephantias ' 
. of the lid due to hemangioma, the specimen of which 1 shown in the inset 
lide 3 shows a type of chron lymphedema which is due to a nondittuse type 
of neoplastic disease, a primary carcmoma ol the antrum. This photograph was 
taken one vear after removal of the eye, the floor of the orbit, and the mayor 
part of the antrum lt mav be noted that the edema ends abruptly at the margin 
of the orbit. where the fascia is attached to the perioseum at the margin of the 
: orbit (his condition is nontender, and the tumor has been removed; yet th 
highly edematou process persist 
lide 4 shows lymphedema ot the eyelids which is due to an intracranial 
proce patient's difficulty is the result of a traumiati carotid-cavernous 
fistula which followed a gunshot wound of the orbit 
lide 5 is an extreme example ot a lymphedema of the upper and lower eyelids 
+ due to an intracranial cause This patient has a large meningioma which ts intra 
cranial and involves the frontal lobe. It extends through the optic toramen and 
has produced a large bony detect It is most probable that this ts complicated by 
the presence ot a carotid-cavernous fistula, because there 1s marked pulsation of 
2 the markedly distended lids This patient has been seen by numerous neuro 
urgeo! and the consensus is that the condition ts inoperable 
lide © is an extreme case of lymphedema ot the evelids with a systemic cause 


Thu patient was found to have an advanced degree ol my <edema 

lide 7 shows bilateral symmetrical enlargement of the upper lids due to 
blepharochalast In the initial stage of this disease there are episodes ot velling 
of the eyelid characterized by smooth, soft, shiny skin In the latter atropl ic 
taves the skin becomes thin and baggy and hangs down, much as it did im the 


present case of elephantiasis nostras Blepharochalasis 1s usually differentiated 
from elephantiasis nostras by the fact that this condition usually involves the uppet 
lid, whereas elephantiasis usually involves the lower lids. ‘There are example 

however. in which the reverse may be the case Blepharochalast usually attect 


young persons and ts characterized by marked atrophic changes im the kin im 
the terminal stage, It may at times present a problem in differential diagnos! 

| hese illustrative photographs demonstrate that elephantiasts of the lid present 
a complex problem which warrants a complete survey trom the point of view bot! 
of the local condition and of the systemic state, as well as roentgenologic study, 

‘ in order to tind, whenever possible, the exact cause ot the condition 

De. Joserpu V. Kiauper: | was under the impression that this condition was 
originally described by one who needs no introduction to ophthalmologists, Jonathan 
Hutchinson. He deseribed the condition just before the turn ot the last century 
and labeled it solid edema of the tace 

Since its original description, there has been considerable amplification of ou 
knowledge of elephantiasis nostras \s vou know, its clinical concept comprise 
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SOCIET) ACTIONS 


an inflammatory and a noninflammatory phase. This was well illustrated im the 
lantern slides presented by Dr. Gibson 

In ditterential diagnosis one should consider the pathologic process called the 
Melkersson-Rosenthal syndrome Comparable to elephantiasts nostras, this svn 


drome is characterized by recurring localized swelling with or without fever 
eventually terminating in permanent swelling. The usual site of the swelling 1 
the upper lip, but any area of the face may be involved. This swelling comprises 
one manifestation, the initial one, of the syndrome; the other symptoms are an 
enlarged, plicated tongue and, finally, facial paralysis. The two last) symptom 
ot course, do not ensue in elephantiasis nostras. Only in the early stage of the 


Melkersson-Rosenthal syndrome is there clinical resemblance to elphantiasts nostras 
Mention may be made of a comprehensive review of this syndrome (‘Touraine 


R. Le Syndrome de Melkersson-Rosenthal, dann, Dermat. et Syph. 81: 400-414 

1954) The disease 1s apparently uncommon in .\merica Most of the reported 
PI | 

cases have appeared in German and Swiss literature 


I tirst became acquainted with the disease when visiting German clinics a few 
vears ago, where | saw several patients who had the disease The histopathologic 
4 picture of the localized swelling ts tuberculoid and is unlike that of elephantiast 
nostra The opinion has been expressed that the disease is an expression of 
arcoidost Phe evidence of this, however, is not very convincing 


Pituitary Apoplexy: 


Relief of Ambylopia by Prompt Surgical Intervention. 
Henry A. SHENKIN 


Iwo cases of acute hemorrage into a pituitary adenoma with resulting amblyopua 


were reported In addition, the hemorrage im one patient caused an acute hypo 


thalamic and \ddisonism ertsis Prompt surgical intervention (within eight hour 
Wl one patient and in three days in the other) permutted complete recovery of 


Vision in one patient and recovery of useful vision in the other urgical decom 
pre cid relieve one patient ora evere endocrime cTisi ind hvpothalanin 
dystunection by removing pressure from remaining normal tissue and 


the hypothalamu 


Tonography: Technical Difficulties and Control Studies. |)k. Spencer 
(by invitation), Dr. D. (by invitation), and Dr. 


This paper will appear in a future issue of the Arciivi 


De, Cyrin M. Lece: | congratulate Dr. Scheie and his group on the excellent 
work that they have done with tonographic studi \t Walls Tlospital we 


also have had a few problems with our tonometer, some of them similar to. the 
ones that these men have encountered We use a leed ‘ Northrup recording 


instrument. | think that in general the Sanborn is probably the easier one to 
handle. We found, first, that the zero point of the recorder did not comeide wit! 


the zero on the tonometer seale, and we had quite a drift in the zero point, \i 


had a number of consultations with the engineer Who felt that the zero drift wa 


due to a change in voltage output as the tubes of the tonometer became heated 


It was necessary, therefore, for us to take daily calibrations with the 


recordey 


. and to readjust each day the zero point with that on the tonometer, We purchased 
a new electric tonometer and found that it gave us an entirely new set of zero 
points, and again we had to restandardize the machine. We used resistor rrvaidear 
to the ones used on the Sanborn type. Dr. Askovitz kindly helped us to assemble 

a cOonstant-vollaye transtormer (Our current at appare 4 Hot a talle 
as that at the University It was necessary for us to have a movable lamp tor 
fixation We still have one problem that we have not solved that is how to secure 


fixation in a one-eyed person. We have had some difficulty with these subject 


\t present we have obtained tonograms on about 350 patients, a number of 


which have had repeat studies, and we have been interested partly in how tonogram 


ae 
: 
ie 
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correlate with the results of other diagnostic procedures for glaucoma, imeluding 


water-provocative tests and mvadriasis test we have a been interested im tono 


yrams taken prior to surgery and those taken after operation. The 57 patients 
vho have had these studies fall into one of the tollowing group patients witl 
tonograms and water-provocative tests, 24% ; patients with mydriasis tests, 5% 
ose with tonograms prior to surgery, 39%, and patients with tonogra 


urgery, only 2% fF the 13 who have had both water provocative test and 


tonoygram only 1 had positive re ult in both lwo had a negative valet 
provocative test and a positive tonogram (One had a nevative water-provocative 
test and tonoyvran In the doubttul range ot 0.11 to O15 we found rwosttive 
a water-provocalive test and a nevative tonogram on two occasions (nf the 19 
patients who had mydriasis tests, 4 had p ! ims and mya 
()f 22 who had tonograms prior to surgery, all but 4 had greatly impaired outflow 
and of those who had tonograms after surgery, 2 had reached the normal outtlo 
and 2 of them had continued impaired flow \t present at Wil we consider 


1 


tonography most useful on a clinical basis in the diagnostic survey of glaucon 


; uspeects, and it has been of great use to us in the evaluation of cases tor proper 


is to whether filtering or nontiltering procedure . 


urgical procedure, ¢ pecially 
: hould be done In postsurgical cases, it has been usetul im ¢ valuating the taiure 
or suces of the surgery, especially im trephine operations of cyclodialysis, the 
results of which can be correlated with the tonogram through gomioscopy 

Hlowarp Beprossia | congratulate Dr. Spencer on the very important 
and useful information he has given u Ile has presented two important tact 
| lhere may he a large Variation (a mucl a 25% ) in tonographi reading 
taken at the same time of day, but on different occasions, in normal subject 
Z \ recording device 1 not ¢ ential for accuracy ince the data obtained are 


just as reliable by taking initial and final readings as when a recording device 


| too feel there is a definite variation in individual reading lherefore, betor 
| draw any conclusion | take an average ot at least three morning readings and 
im average ot at least three evening readimyg on the same patient In thi Wil 
the normal variation in readings taken at the same time of day may be reduc 
to a minimum In the patients that | reported at the last annual Wills |.ve 
conference. | had taken the average morning and average evening readings an 
then compared the rate of tormation of aqueou with the rate of outflow of aqueou 
Phe findings in chronic simple glaucoma showed i definite phasic variation in the 
coetflicient of outflow Phe facility of outflow was dimimshed im the m 
reading a compared with that ot the eveniny reading 

lf one takes tonographic readings every 4 hours tor a period of only 24 to 


36 hours. the individual variations in the normal may be so much that one obtan 


or erroneous phasi variation Hlowever, 1 one take an average 
number of readings, say at least three or four readings, for the morning and thet 
three or four readings for the evening, one may then be able to show some significant 
changes during the different times of the day in the coefficients of outflow 

Dr. Spencer's tindings have convinced me that one aqueous outflow. stud 

alone is not enough on which to make a detinite diagnos Espec lally borderline 
cust and therefore it is extremely important that aqueous outflow studies be 
repeated at least two or three time on ditterent occasion before a definite 
diagnosis is made on the basis of this test alone 


De. Francis Heep ApLEerR The work presented this evening ts certainly 
labor of love, but not “love's labor lost : blistory repeats itself, and every time 


we have a new method developed in the laboratory and applied climieally, we 
find reports in the literature which are premature hecause inadequate control test 
have been done. You will recall that a tew vears ago certain imstruments were 
devised to measure dark adaptation which were applied climeally betore adequate 


control were Tun I he literature was flooded with reports ot school children 


upposed to have subclinical vitamin \ deficiency on. the basis of these darl 


adaptation determinations. Because of these studies, it was claimed in many othe 


ct 
| 
, 


clinical conditions the patients were suffering from vitamin \ deficiency VIL these 
reports eventually turned out to be erroneous simply because the method had 
not been iwlequate vy tested, and, as a result chiefly of the work of Hecht and Schlaet 
the necessary controls were worked out 


lhe type of work presented this evening represents a back breaking job, whiel 


ina wa a great sacrifice: but it is work which lavs the sure toundation tor 
future owledge. and for that reason | feel the authors deserve our than Nit 
congratulation We now have in the literature adequate controls tor tonograp! 
and a ve read subsequent report we shall be in a tar better positiot » Sa 
vhether or not the data pre sented are or are not whniticant 

Dr. HAROLD (4. SCHEII have discusses ome ot the ditheults encountered 
by us in beginning tonography \s you ha learned from Dr. Spencer's presenta 
til ome of them were only alter cor \¢ rable rat lay Lhe most annovin 
of our troubles was lack of standardization ot tonometer Keach of the tonometer 
used by us had to have the voltage output altered considerably, such that at tel 
vithin the range which could be registered on a anborn recorder We were 
aided by Dr. Morton Grant and the Sanborn Company in overcoming this diffieu 
lortunatel the electric current m= our laboratos wil ufficrent table 
fluctuations in voltage supplying the tonometer were of no consequence 

()nce our appartus was working well, it seemed necessary to do ec ntrol stuche 
on normal eve first, to check our own technique and then to remtoree simular 
control studies im the literature It seemed unwise to proceed with the method 
in glaucomatous patients until the method in our hands seemed of accuracy equal 
to that of other workers \s reported by Dr. Spencer, you have learned that 


the lower limits of aqueous outflow was O.15 cu. mm/min/mm, Tyg, tigure 
compatible with that of other workers. There is a definite plus or minus error 
in tracing repeated on the same eye of approximately 0.045 cu. mm/min/mm. ty 
which means that any tracing of, tor example O.16/min/mim lly. could be mter 
preted as either 0.205 or 0.105, the one being a tairly normal value and the other 
detinitel ibnormial It 1s impossible therefore, to make an arbitrary inte rpretation 


ola ingle tracing \Ithough electrotonography Ol some it 


hould not be considered as supplanting other, more easily obtamed, clinical tinding 
We believe that this is true when the method is used in following the patient 
with simple chrome glaucoma ; if, for example, the patient's field remains unchanges 


and his tension is well controlled, operation should not be done regardle ot the 
facility of aqueous outflow 

Dr. Grant has made a brilliant contribution to our understanding of the 
mechann and cla mication of olaucoma ve feel that man bservation 
have to be made to determine its exact: status im the climieal management ot 
| mostic aid 


glaucoma other than as a lag 
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CLYDE A. CLAPP, MD. 
1880-1955 


Clyde Alvin Clapp was born in ¢ hatham. Ohio, May 29, 1880, the son of Alvin 
Rice and Martha Talbot Clapp. He died in Baltimore \pril 9, 1955, after a lingering 
illne of several months, following an exploratory operation tor carcmoma of the 
tomach 

He was educated in the public schools of Ohio and received his medical degree 
in 1902 from the Baltimore Medical College. Atter a short period of gene ral practice 
in Baltimore, he became associated with the late Dr. Frank Crouch, and formed a 
partnership which lasted for 25 year \s his main interest was ophthalmology, he 
soon confined his work ¢ ntirely to that field lle wa \ssociate Prote or of 4 phthal 


at the Baltimore Medical College from 1910 to 1913; Associate and later 


mology 


CLYDE A. CLAPP, M.D 
1880-1955 


\ssociate Professor of Ophthalmology at the University of Maryland from 1913 to 
1932. and Professor and later Professor I-meritus ot ¢ Iphthalmology at the univer 
itv of Maryland from 1932 to 1955. He was also Associate Professor of Ophthal 
mology at the Johns Hopkins University and Visiting Ophthalmologist to the John 
Hopkins Hospital from 1923 to 1948 and Associate Professor Emeritus from 1948 
to 1955. He was surgeon at the Baltimore eve and Kar Hospital trom 1919 till the 
time of his death and served in many capacities in the administration of that hospital, 
from 1947 until his death being chairman ot the staff 

In 1922, Dr. Clapp was elected to membership in the American ‘ phthalmological 
Society. He was a member of the American Medical Association, the American 
College of Surgeons, the American Academy ot phthalmology and tolaryngology, 
and the Ophthalmological Society of the United Kingdom. He was a member of the 
taltimore City Medical Society and the Maryland hirurgical Faculty 


His first investigative work was done while still a medical student, and from then 


on he was a frequent contributor to the medical literature. In 1919 he made the first 


of his almost vearly trips to the medical clinics of England, Scotland, and the 


continent of Europe. In 1934 he published a book, “Cataract Its Ktiology and Treat 


ment.” 
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Lillian A. Dickson in 1905, They had two children, Roget 
Mrs. Clapp died in 1914. In 1928 


both of whom survive 


Clapp married 


d Clyde Melville, 
married Ellen L. Richardson 

His main hobby was travel, and with Mrs. Clapp his annual holidays were usually 

pent of interest in many parts of the world, This gave wide oppor 

of his hobby, photography This resulted im a 

colored movie and travelogue entertainment 
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STEPHEN POLYAK, M.D. 
1889-1955 


stephen Polyak was found dead on the morning ot March 9, 1955, Fate 
decreed that he, the outstanding authority on the anatomy and pathology of the 
visual system, should be the victim of disease processes that in the course of years 
vradually and almost entirely destroyed his extramacular vision. It is remarkable 
with what energy he resisted the encroachments of disease I.ven the day betore 
his death he devoted to work on his last book Che writing of this hook, a com 
prehensive volume on the vertebrate visual system, was indeed a heroic accomplish 
ment, achieved in a period of il health during the last ten year It is true that 
it could not have been achieved without the never-failing support of his wite, 
Donna, and, it should be added, not without the help of the University of Chicago 
which supported his work and made it possible for him to continue his investigations 

The storv of his scientific life can be succinetly told by giving the complete 
titles of the three books which he wrote in the course of his career and which 
embody the results of his scientific endeavors: 1. The Main Atferent liber Systems 
of the Cerebral Cortex in Primates: An Investigation of the Central Portions ot 
the Somato-Sensory, Auditory, and Visual Paths of the Cerebral Cortex, with 
Consideration of Their Normal and Pathological Function, Based on Iexperiment 
with Monkeys (pp. XIV + 370, with 96 illustrations ; Berkeley, | alif., University 
of California Press, 1932). 2. The Retina: The Anatomy and the Histology of the 
Visual bun 


tions, the History of Physiological ¢ Iptics, and the Histological Laboratory Vech 


Retina in Man, Ape, and Monkey, Including the Consideration 


nique (pp. \ + 721, meluding 130 pages ot bibliography and 100 illustrations ; 
University of Chicago Press, 1941). 3. The Vertebrate Visual System: Its Origin 
tructure, and Funetion and Its Manifestations in Disease with an Analysis of It 
Role in the Life of Animals and in the Origin of Man, preceded by a [listorteal 
Review of Investigations of the Eve, and of the Visual Pathways and Centers of the 
Brain (in press; a royal octavo volume of about 1,600 pages, melud 
tions, 27 in color, and a bibhography of about 10,000 reterence l'niversity of 
Chicago Press ) \s he ha pomted out in the preface ot the last book, thi WOTK 


mtinuous labor of nearly three decade 


represents the outcome of “the almost « 
He himself read the galley proofs of the first 14 chapter and it is hoped that thi 
monumental volume will be published in the not too distant future 

Born on Dee. 13, 1889, in northern Croatia ( Yugoslavia ) tephen Polvak 
was edueated at the Classical Gymnasium in Zagreb and at the University ot 
Graz. Austria. His medical training, which he began in 1909 at the Medical School 
in (araz, Was interrupted in 1914 by the events of World War 1. While attached 
to the Medical Corps of the Austro-Hungarian army, he party ipated in the battle 
it the Russian front during the first three months of the war, but then was cay 
tured by the Russians and interned at Kiev. Subsequently he was employed as a 
physician in a Russian military hospital and im the Medical Corps of the Serb 
Volunteer Divisions. Although the general staff of the Russian army granted hi 
request to return to Serbia and issued a special passport to him, he was unsucee 


ful in his attempt to reach Serbia. HLlowever, he was permitted to register at the 
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Medical School ot the New Russia University in kdessa, where he received, attet 
studving medicine for two semesters, his M.D. degree im the fall of 1916. It 1s 
worth recording that he saw, during a review of the Serb troops m Odessa, the 
Czar and his family at close range, little realizing, as he wrote later, that they 
would be murdered in about a vear and that he was in tact witnessing “the funeral 
cortege of the last Romanovs and the last pale glory of Russia's baimpire on 
that warm summer day in the year 1916." The 1917 revolution found him on the 


staff of the Second Serb Volunteer Diviston, im the divisional field hospital 


medica 
located in a small town of southern Russia not far trom the Dnieper River, \W ith 


other members of the Serb divisions, he was permutted to leave Russia by way 
of Archangel, on the White Sea. The Russian ship that took him around Norway 


the Cromarty Firth at the beginning of 


to Scotland anchored at the entrance © 


October, 1917. His subsequent journey took him through England and France 


vhere he almost died as the result of an moculation by a lereneh sanitar oldies 


ile i, in where he rommed the erty iri participated 


it 


battle \Iacedonia and Albama until the end « the wat It was onl 


Cajal ind in 1926 1927 to Chicago 


where he wa attracted by the work of luclson 


returning from Chicago to lurope, he found conditions at the University of Zagreb 
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STEPHEN POLYAK, M.D 
1889-19 
after about six vears in that he became a ay iin. ( 
| leg n th 
the University of Zagreb granted In in M.D. devree. While an assistant in the 
1920-] 923 heras 
Department of Neurology and itry im th niversit he bee 
clive envaged in research not only im Zagre om other center \ letter 
r | | 
ritten in Freneh and addressed to the Instituto ¢ Madrid 
him, to hi urpt e, a complete set ot the Prabay of the University of Madri 
he diliventl tudied during the tollowing year researches took tu 
in 1921 to the Neurological Institute at the University of Vtenna Iberstemer 
Institute in 1924-1925 to the Universit | or ith 
On 
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and in Yugoslavia such that he decided in 1928 to leave his native country and 
accept an offer from the University of California. He served as Assistant Protessor 
of Neuroanatomy in Califorma until 1930, when he returned to Chicago to spend 
the remaining 25 vears of his life at the University of Chicago. From 1930 to 1937 
he was Assistant Professor, and then Associate Professor, of Neurology in the 


University of Chicago Clinies. From 1937 on he was a member of the Department 


of Anatom n which he held an appointment first as Associate lroiessor until 
1042, and then as Professor of Anatomy from 1942 until his death 

Pavlov's advice, as quoted by Sir William Bragg, was superfluous for Stephen 
Volyak: “Remember that science demands from a man all his life. If you had twe 
lives that would be not enough for you. Be passionate in your work and your 
earchiny Stephen Polvak certainly be longed to those who are im the 


Pavlovian sense “passionate” in their work and their searchings Iver since the gun 
turned silent on the leuropean battlefields at the end of the first world war, he 
had worked almost uninterruptedly and, it may be said, with a burning imtensit 
Hlis interests extended over a wide domain, from biology and natural history t 
anthropology and polities, from the history of science to the history of nations, an 
of Western civilization itself. It is surprising that he found the energy and the time 
even during the last months of his life, to put in order and work on a manuscript 
of about 2000 typewritten pages, a fourth book, a diary dealing with the story o1 
his life and our ygeneration. This book, entitled “Glory to Them All,” 1s anothes 
testimony to the universality of his interest And it is characteristic that it ha 
the subtitle “Recollections of a Nobody.” Stephen olvak’s life, unlike that of many 
other screntist was not marred by the seeking for fame, power, advancement, 
and “the glors of this world.” No wonder, therefore, that the world did not seel 
him out to heap special honors upon him as the years sped on. He was so imtensely 
absorbed in his work that he did not even take time to joi mat oOclenties Ol 
attend many scientific meetings, although he consented to serve on the editorial 
hoard of the Journal of Comparative Neurology from 1937 to 1948. However, 
the tributes paid to him by leading neuroanatomists and other scientists leave littl 
doubt that his work will stand the test of time longer than will generally be the 
case with the contributions furnished by modern scientists. His fundamental con 
tributions, it must also be remembered, were made almost singlehandedly. Those 
who were able to witness his methods of work through the years and his attitude 
toward scientific pursuits could not help but feel that Balfour's characterization 
of Darwin was also applicable to Stephen Polyak: “He was not a partizat he 
really wanted to find out the truth—an attitude of mind seldom found among men 
of science.” His high standards of scientific integrity, the honesty and meticulous 
care with which he worked or drew conclusions from his work, his hunmulity in the 
face of intricate and unsolved problems—these virtues as found in Stephen Polyak 
do not, it is unfortunately true, readily grow or thrive in the microclimate of present 
day scientific institutes or universities. Being entirely devoid of personal ambition 
he lived a hfe in which ultimately nothing mattered except his scientific work, and 
the problems, demands, and exigencies arising in connection with this work. Those 
words of Francis Bacon that have subsequently been used to introduce one of the 
most famous books ever produced im the history of Western thought appear to 


the very words written across all ot Stephen Polval entific endeavor De ne 
Hemnricn KLUVER 
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News and Comment 
Dre. W. I 


BY BENEDICT 


GENERAL NEWS 


Annual Meeting of Section on Ophthalmology, A. M. A. hic annual meeting 
of the Section on ¢ phthalmology, \merican Medical Association, was held on 
he Dennis Hotel, June 7-9, 1955, during the Annual Meeting of the Ameri 
lecdical Association in Atlantic City, N. | 


. (guest of honor speakers were |. \W. ‘Tudor Thomas, of Cardiff, Wales, who 
poke oll mation of Corneal Caratt and Dovvart ol London 
lhngland, who spoke on “The Impact of Boxing upon the Visual Apparatu 


lhe following officers of the Section were clected \. Ruedemann, clan 
man; John B. Hitz, vice-chairman; Harold Schete, secretar elected im 1953 
tor three cal Benedict che lecate to Llouse ot Delemate reclected 
in 1954 jor two years and llarvey horpe alternate ile levate reclected }O54 


was awarded to David G. Cogan tor his paper “Qeulas 


Dysmetria, Flutter-lke Oscillations of the [yes and Opsoclonus,” which w 
pre ented before the Section im 1953 


al 


Lhe l’rice \edal in phthalmologs Wil awarded to | rank Walsh 


he Section voted to award a cash prize of $250 for the best paper presented 


hefore the Section each year and $250 for the best exhibit lhe award wall be 
innounced not later than one month atter the closing of the Section meeting and 
ll come from the Knapp Fund 


International Organization Against Trachoma. \ | xtraordinary (Creneral 
\ssembly of the 1. Oo A. ‘T. was held in Paris, May 9, 1955, at 28, rue Saint 
Domimique, under the chairmanship of Vrof. Bo Bietti, of Parma, Italy 


Stewart Duke-llder, Vresident of the International Council of Ophthal 
mology, and Prot. John ©. Snyder, of the Harvard Universit chool of Vulbli 


Health, attended the session 


Vributes to M. A, MaecCallan, Honorary President, who died on March 31, 
1955, were read and the \ssembly observed 
Modification of the Statute nec itated by the death of the resident 
Founder, by the obligations of growing internationalization, by the admiussion 


ofl. QO A. T. to the World Health Organization, and by the mereasing number 


minute of silence in his honors 


of countrie interested in the Organization's activitn were adopted hie 


included the creation of three vice-presidencies, instead of one, and of the positio 
ol treasuret 


Phe officers composing the new council are as follow 


shy, Great Britain 


Philly Phygeson, United States of Ame 


Roger Nataf, krance 


lean Sedan rance 


Yasushi Nakamura, Japar 


larnarier, brance 


Headquarters of the A. will remain London } Lancel 
W., ¢ 


\ll correspondence should be addre ed to the ecretary (Cseneral V4 rive 
vivabelle Mar eile rance 


7 
ast. 
a 
President (5. B. Bretti, [tal 
Vice-president \rnold So 
lreasurer Core 
$17 


embly accepted as corresponding sé he tollowing 


ologica Ital 


xt Assembly will be in Madrid in 1956, during the Second Congr 
the Société Latine VOphtalmologi 


PERSONAL NEWS 


Col. William L. Spaulding’s Appointment... William Spaulding, 1490 
lewksbury Place, N.W Washington, I. ©... ha been named Chief ot the 
(iphthalmology Service at Walter Reed Army Hospital 


SOCIETY NEWS 


The American Ophthalmological Society. | he following officers were recently 
elected for the current year 
President Woods, Baltimore 
resident Dr. brederich Corde san Francisco 
ecretary treasure! Dr. Maynard ( Wheeler, New York 


beditor Dr. Gordon M. Bruce 


New for Clinical Ophthalmology. —! hie newly elected otticer 
: the Ne York Society for Clinical Ophthalmology for the 1955-1956 season are 
follow 
ident Bernard Kronenberg 
president Max Chamilir 
ording secretary) Jesse M. Levitt 
ponding secretar Leon H. 
reasures Hienry M. Kera 
Historian Robert Cole 
Committee Chairmen 
Prograt 
Instruction 
Legislative 
Membership 


Industrial 


ANNOUNCEMENTS 


Winifred Hathaway Memorial Fund..\1 the suggestion of the many 
and associate of Winifred Hathaway a memorial fund ha been established u 
her name by the National Society | he Prevention of Blindness Phe Winifred 
Hathaway Memorial lund wall be voted to extending thi - f the Society 
vork which concer the ition an partia ly 


Contributions designated for the Fund may ent m care of the National Soci 
for the Prevention of Blindness, 1790 Broadway, New York 19 

Hlathaway jomed the National and for 24 
it issoctate director She initiated its campaign of professional 
working particularly on the promotion educational facilities for partial! 
eee children Shortly before her de: last December he completed 1 
latest revision of “Education and tlealth of the Partialls Scemyg Chi 


the tandard textbook used throughout the world 


Che 
ocjeta Oftal ana 
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CORRECTION 


Corneal 


Transplants in bout 


‘ 


Dystropl Dy hose] l_aval and Ralph I. Lloyd tur issu pa 


ind 8&7) have been imterchanged. The legend 


wv Figure 9 should read Cornea 


ind O.S. (right), 1953. before operation 


Books 


Reconstructive Surgery of the Eyelids. Second I:dition. by Wendell L. Hughes, 
M.D. Price, $8.50. Pp. 260, with 2608 illustrations. ©. V. Mosby Company, 
3207 Washington Blvd., St. Louis 3, 1954 


. The second edition of this excellent text on plastic surgery of the ocular adnexa 
has been considerably improved and expanded. ‘The techniques of dressings, particu 
larly the application of satisfactory pressure dressings, 1s dealt with ima new chapter, 
and this is sufficiently detailed and illustrated that it serves as a bedside manual 
Phe illustrations are particularly good throughout the book 


While in itself the book is complete as a text on reconstructive surgery of the 
eyelids, it would be a further improvement if a chapter on reconstruction of the orbit 
were included in future editions, since many of these procedures naturally follow 
orbital exenteration 


Clinical Use of Corticotropin, Cortisone and Hydrocortisone in Eye Diseases. 
By Dan M. Gordon, M.D. Price, not given, Pp. 8&8, with 21 illustration 
harl ( as, Publi het 327 | Lawrence \ve eld 11] 


The author of this book was one of the first to use corticotropin rR) m 
eye diseases after the striking results obtained by Hlensch in the treatment ot 
rheumatoid arthriti lhe paper by Gordon and |. M. MeLean appeared 
Journal of the American Medical -lssoctation m 1950. In the four years between 
that paper and the appearance of thi mall manual, thousands of articles have 


appeared on the use of various corticosteroid lhe rapidity with which the scene 
1s changing ugvest that it 1s dangerou to assay a book on thi ubject, ince |) 
the time it comes off the press opinion may have changed considerably This bool 


is full of examples in which current thought runs counter to statements it contam 
lor example, the author state “As newer and chimically more effective torms o 
AC TIL are making then appearance the eo nophial count become evel) more 


important as a guide to dosage.” Little differentiation is drawn between treatment 


of acute and treatment of chrome condition 


Phroughout the book the author's experience is documented ith case report 
of various disease in Which it is now detinitel known that corticotropin therap 
is without any benetit whatsoever While the iuthor doe not clam that these 
patients have been benefited, their inclusion maplie his possibilit ind it oul 
be of greater value to point out that a majority of investigators now consider the 


i these condition 


Phe book can be recommended only as having historic interest 


Grenz Ray Therapy: Principles, Methods, Practice. (sustay Bucky, MV) 
and bkrank Combe M.D. Price, $8.50. Pp. 204 ith 62 ilustratio 
Springer Publishing Co., Inc., 44 I. 23d St., New York 10, 1954 


The physics and technique of grenz radiation are outlined, The effects of thi 
type of radiation on the cell nucleus and cytoplasm are deseribed, and, final the 


histological changes which take place in the skin after radiation. ‘lhe last half of 


Variou 


the book 1s concerned with the use of grenz rays in dermatological condi 
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m the most common ocular infections 


sharp-focus therapy 


For the al treatment of ocular 


infections due to the wide variety 


of pathogens susceptible to Tetracyn** 


or Terramycin't these Pfizer 


formulations are invaluable: 


Tetracyn Ophthalmic Ointment 


(5 mg. Gm.) in oz. tubes 


Terramycin Ophthalmic Ointment 


with ulymyxin B Sulfate (5 my, of Terramyem and 10,000 units of polynysin B sulfate) oz. tubes 


Terramycin Ophthalmic 


( for solution ) 25 mg. in 5 ce. dropper vial 


Whe 
Pfizer PFIZER LABORATORIES, Brooklyn 


Divisrog, Chas. Phizer & 
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WHAT THEY ARE. A general discussion 
of the design, construction and uses of 


the improved Spectels. An outline of their 
development. 


Comparisons of the two 
magnifications 


and descriptions of the 
various trial sets. Bulletin 302. 
HOW THEY ARE PRESCRIBED. Twelve 
pages of factual information on the appli 
cation of telescopic spectacles, Case his- 
tories. Bulletin 304, 
TRIAL PROCEDURE. A concise, step-by- 
. step outline of the trial procedure which 
*"\F . has been found effective. Bulletin 303 
2.2x TRIAL SETS. Complete descriptions and 


illustrations of the four different trial sets 
(with Coated Lenses) available. Form 85. 


PRICES of Spectel telescopic spectacies, 
frames, trial sets and accessories are 
given in Form 7146-A. 
This literature is available from your supply house or from 


KOLLMO 


imperial Optical Company 


Plant: Northampton, Massachusetts Cor POR ATION 


New York Office 30 CHURCH ST., NEW YORK 7, N.Y. 


THE BRAWNER G-L 
A Modern Inclusion Implant 


is the ideal implant for enucleation operations 


It is designed to simplify the operation—Eliminate muscle isolation—Minimize 


the possibility of extrusion or migration 


Shorten post-operative hospital ume— 
AND— 


“It lets the patient decide” if he prefers a less-expensive conventional plastic reform 


eye with limited motility, or a Custom “Matching-back” prosthesis for adequate 
motility, 


information, including description, 


prices and operative technique, as sug- 

gested by Dr. Brawner, will be sent on . 1 

Laboratory 
Ine. 


737 East Moin Street 


Richmond 19, Virginia 
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It was in 
1927 that 
the late Su 
William Lister 
came to us and 
entrusted us with 

the development of his revo 
lutionary idea for an instru- 
ment based on the always 
popular Morton Ophthal- 
moscope but incorporating 
an optical system which, 
with minimal corneal reflex, 
would illuminate a wide area 
of fundus. With his enthusi- 
astic and always courteous 
co-operation we were able to 
show the first Lister-Morton 
Ophthalmoscope to the Con 
gress of the United Kingdom 
Ophthalmological Society at 
the Royal Society of Med 
icine in April 1928. The im 
mediate demand was so great 
that we had to refrain from 
advertising it until Septem 
ber of the following yea 
Phe instrument subsequenth 
became generally recognised 
as the ideal blend of design 
and craftsmanship. Inevita 
bly, during the years many 


attempts at imitation have 


been made but there 1 
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WHAT’S IN A BRAND NAME? 


Whenever a manufacturer puts his brand name on 
a product you can be sure that he is proud of it 
. that he stands soundly behind it because 
it represents his best—his “all” in scientific 
research, technical skills, flawless workmanship. 
We at Dow use only famous brand-name special- 
ties in our highly skilled prescription work .. . 
Soft-Lite lenses, Panoptic bifocals, Univis 
bifocals, Numount Ful-Vue mountings, Wils- 
edge mountings, and other widely recognized 
top-quality lines. This policy pays dividends to 
you, to your patients, and to us .. . for when 
precious human vision is at stake the best is none 
too good! 


DOW OPTICAL CO. 


W. £. DOW, Pres 


Chicago, III. Bloomington, Ill. 


Complete ARTIFICIAL EYE Sexuce 


Mapeviesce gained through over 100 years of artificial 


eyemaking enables us to produce and fit the very finest in artificial 
eyes. Glass and plastic eyes made to order or available 


from stock. Eyes fitted to all types of motlity implants 


Orders filled the same day received 


artificial 
Eyes sent on memorandum 
eye selection Liberal assortment of either glass or plastic 


Samples accurately matched 


through the mail Superior quality eyes—Finest workmanship 


WRITE FOR FREE COLOR CHART AND SIZE GUIDI 


Se rving re 
profes? 51 2, ‘illinois vou 


Si ince DETROIT « CLEVELAND + KANSAS CITY * MINNEAPOLIS © ST. LOUIS 
BOSTON © PHILADELPHIA + PITTSBURGH + WASHINGTON 


j 
| QUALITY SERVICE 
‘services that will 
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(Actual size 1344” x 


o3 


oe 


os 
NEARPOINT “E” CHART 


sy 


TO BE HELD FOURTEEN INCHES FROM THE EVE 


it 

i 


“ 


\ 


Actual size 6° x 6 


DISPENSING SERVICE 


Loop Office: 


109 N. Wabash, at Washington 


9th Floor STate 2-5362 
CHICAGO, ILL. 


bili SERVICE 


INC \oO 


(Formerly Belgard, Inc.) 


SIMPLIFIED ASTIGMOMETER 


(Lebensohn) 


PLASTIC 
WASHABLE 


“NO COMPUTATION REQUIRED” 


CAN BE USED AT 10 OR 20 FEET 


Send for Literature 


EACH $9.75 


New Near Chart 


GUIBOR Symbol Near Chart now available 


in durable and soilproof plastic 


tance equivalents, as well as 


measurements for near vision Ie 


understood by all 


Place your order now 


OPHTHALMIC 
OPTICIANS 


dis 


quantitative 


Symbol 


Wilmette Office: 
1139 Central Avenuc 
WILMETTE, ILL 
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SURGICAL 


INSTRUMENTS CO., 


INC., 


520 FIFTH AVENUE, NEW YORK 36, N. Y. 


LONDON ESTABLISHED 1875 


margin of accuracy, sturdiness, ease of handling and beauty of 
made by Meyrowitz 

It has been found satisfactory 
,A.O.O. Tonometry Committee 
Approved by the Electrical Testing 


of accuracy 


by many Ophthalmologists 


Laboratories 


r 


it leaves nothing to be 


SCHIOTZ 
rFONOMETER 


IN STAINLESS STEEL 


This instrument is made in strict accord 
ance with the revised specifications 
adopted on March &, 1952, by the Com 
mittee on Standardization of Tonometers 
of the American Academy of Ophthal 
mology and Otolaryngology, and is sup- 
plied in a dust-proof case which has 
separate recesses for the Instrument, Test 
Block, Weights, and Plunger 

As made in our own laboratories it pre 
serves all of its original effectiveness for 
determining with a new 
finish that is characteristic of instruments 


ocular tension 


and meets all the specifications of the 


desired from the standpoint 


In case, with certification, each $55.00 


The Berman Metal Locator 


An electromagnetic detecting device that quickly 
and accurately locates metallic foreign bodies, in 
cluding magnetic intraocular foreign bodies. Metal 
le fragments are readily detected trom a satisfactory 
distance through intervening bone, tissue and fluids 
Probing or physica! contact with the foreign body is 
not required for detection 

The thin sterilizable probe provides preoperotive 
localization, “pin-pomt” accuracy within the incision 
and postoperative check 

Lends precision to foreign body surgery and greatly 
reduces surgical trauma 


BERMAN LABORATORIES 


112-03 Rockaway Bivd. Ozone Park 20, N.Y. 


article 


You may 


A.M.A. BUREAU OF HEALTH EDUCATION 


... interesting information 


for your patients 


... reinforcements for your 


own verbal instructions 


A. M. A 
ducation offer 
ubject 

old 


on 


HOPE FOR THE AGED 
James A. Brussel 
4 pp. 


THE PROMISE OF GERIATRICS 
Desmond 

16 pp Oe 

STILL LOOKING AHEAD 
28 pp. 1S 


obtain a catalogue by writing to: 


535 NORTH DEARBORN STREET 
CHICAGO 10, ILLINOIS 


| 
| PARIS 
a 
| 
| 
re | 
y) u of Health 
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WHAT TYPE BIFOCAL 


When multifocal lenses are prescribed 
the important question becomes what 


type ol lens to use. There are dozens 
ol types of lenses to choose from in 


i} hundred combinations 


Your Gt 


D OPTICIAN knows that each type 
ha purpose and can fit your patient 


lense 


vith the es best 


uited for his needs 


Just another example of the teamwork 


between ophthalmologist and optician 


that results in better vision 
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A NEW SERIES IN 


Titles in the new series 


© PARENTS’ PRIVILEGE 

for parents of young children 
of pre-school and early 
school age 


A STORY ABOUT YOU 
for children in grades 4, 5, and 6 


® FINDING YOURSELF 
for boys and girls of 
épproximately junior high 
school age 


® LEARNING ABOUT LOVE 
for young people 

of both sexes (about 16 to 

20 years of age) 


® FACTS AREN'T ENOUGH 
for adults who have any 
responsibility for children 

or youth that may create 

4 need for an understanding 
of sex education 


PRICES 


Note Discounts apply to 


quantities of any single title ORDER BLANK 


or to ¢ tities of sets 
Enclosed is $- (no stamps) for the following pamphlet(s) 


Quantity Discount Title Quantity 
| ‘ 1. PARENTS’ PRIVILEGE 
10 10 2. A STORY ABOUT YOU 
25 30 75 3. FINDING YOURSELF 
50 40 00 4. LEARNING ABOUT LOVE 
100 50) 00 5. FACTS AREN'T ENOUGH 
1000 60 00 Complete set of five 


< 
et of D title Please send pamphlet(s) to 


(Please Print) 


Distributed by Name 


AMA SERVICES Ng 


Box No. 8610A Zone 
Chicago 77, Ill. 
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The test of time proves that the 
“LACRILENS”® contact lens can be worn 
for long periods of time in aphakia and in all 
sports, including swimming. Write For Brochure 


49 East 51st Street, New York 22, N.Y. 


Manufacturers of all types of Contact Lenses 
Branches in 


PHILADELPHIA « MONTREAL « JOHANNESBURG | 


PRO or CON Beta Radiation of the Eye? 


THE 
STRONTIUM-90 APPLICATOR 
DESERVES YOUR INTEREST 


Whether you, yourself, are doubtful or con 


vinced of the merits of beta radiation therapy 

or undecided you'll be interested, we think, 
in the seientifie data gathered together for you 
in our booklet, “Radiation Therapy Sources.” 
In addition to its summary of clinical data, indi 
cations for treatment by irradiation, suggested 
dosage table, and deseription of our improved 
M-1 applicator, the booklet includes a_ brief 
summarization of U.S. Atomic Energy Com 
mission regulations governing the purchase and 
use of this type of equipment. It’s interesting 
it’s factual and it’s yours without obligation 


Write For Booklet, “Radiation Therapy Sources’ — Yours On Request With Our Compliments 


Uf, lf, 330 SOUTH HONORE STREET 
& 12, LECT OHS 


BRANCHES NOW IN ROCHESTER (MINN.) — DALLAS AND HOUSTON, TEXAS 
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FOR A FULL VIEW OF THE FUNDUS 


MYDRIATIN 


DRAMATICALLY 
PHENYLEPHRINE HCI. 5% and 
EUCATROPINE HCI. 5° IN A SOLUTION CONTAINING RAPID 
METHYLCELLULOSE YET DEPENDABLE 
STERILE SOLUTION in MYDRIASIS 


DROPPER SEALED BOTTLES 7.5 cc. 


WELL TOLERATED — ECONOMICAL 
LITTLE OR NO CYCLOPLEGIA 


ONE DROP DILATES PUPIL FULLY IN LESS THAN 20 MINUTES 
PUPIL RETURNS TO NORMAL WITHIN 2 HOURS 


CAN BE USED ON PATIENTS OF ALL AGES Qe 


OPHTHALMOS, INC. Union City, N. J. 


DISTRIBUTED 
IN CANADA BY IN PUERTO RICO & VIRGIN ISLANDS 
PROFESSIONAL SALES CORP. 
MONTREAL 29, P. Q. BY ALL WHOLESALE DRUGGISTS 


MYDRIATIN IS A TRADEMARK OF OPHTHALMOS, INC. 


WOULONT MAY-O-LITE 
INCREASE YOUR PATIENTS 
SATISFACTION WiTH THIS 
TION 


DVORINE 4 


PSEUDO- i 
ISOCHROMATIC 


PLATES 


(A valid and reliable test for 
color blindness.) 


Exclusive Features 
4 test for color nomenclature, to distinguish 
the color blind from the color ignorant. 
A special section for testing very young chil- 
dren and illiterates. 


if You Wear Glasses and Drive at Night 


Notice how reflections from electric  sigis @ The set contains 23 plates with eight different 
street lights and headlights on the surfaces o color combinations, for the identification of 
your glusses are very annoying? These = are specific confusion colors. 


ghost images” that hamper clear vision and add 
to the chore of night driving 

MAY-O-LITE, « hard, durable, thin film of 
Magnesium Fluoride, helps make night driving 
easter 


@ The pages are mounted in a loose-leaf, six- 
ring cloth-covered binder, to permit the ex- 
aminer to change the sequence of the plates 
to outwit the malingerer. 


Complete Your Professional Service By Adding 
Price of the set 
$12.00 


The Best in Sight bye-vaie 
MAY-O-LITE Less 59%, check eccomponies order 
j SCIENTIFIC PUBLISHING CO. 
Dept. A, 2328 Eutaw Place, Baltimore 17, Md. 


Lew Hefleection Coating 


MAY RESEARCH. INC., Box 1181, Minneapolis |. Minn 


PROVIDES 
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Do you want him driving toward you? 


*: It can be proved. This loss in Vital Vision occurs in the interme- 
diate range and is attributable to the fact that bifocals were never 
designed to provide aid in this area. The degree of loss varies with 
age, strength of Rx and seeing distance, but this fact remains: the 
situation is right for this man—and thousands of others—to com- 
mit a deadly error. 

The Univis Lens Company has prepared a study of this visual loss 
and will send you the results without cost. It makes a startling case 
for your consideration of CV lenses. 


We strongly urge that you write for this report. 


UNIVIS. 


write: 


Professional Service Department 


| The \JNivis LENS COMPANY 
! DAYTON, OHIO 
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Specialists in ALL TYPES of Plastic and Glass 
Artificial Human Eyes Exclusively 
MADE TO ORDER IN OUR OWN LABORATORY 


Doctors are invited to visit 


REFERRED CASES CAREFULLY ATTENDED 
AND SATISFACTION GUARANTEED 


EYES ALSO FITTED FROM STOCK 
Plastic or Glass Selections Sent on Memorandum upon Request 


Implants and Plastic onformers in Stock 


FRIED ano KOHLER, INC. 


665 FIFTH AVENUE NEW YORK, N. Y. 


near 53rd St. Tel. ELdorado 5-1970 


Instrumentation for 


MICRO-GONIOSCOPY and GONIOTOMY 


after Otto Barkan, M.D. 


GONIOSCOPE (illustrated) floor model, for of- 
fice and hospital surgery... .. . . $185.00 

CORNEAL MICROSCOPE B&L 180.00 
CORNEAL MICROSCOPE Haag-Streit. 225.00 
Your own Corneal Microscope adapted to gonio- 

10.00 
Otto Barkan Focal Itumin: itor (hi ind 

with plug in transformer , 42.50 
Otto Barkan-Koeppe Diagnostic Lens (for viewing 

the angle) small (infant) 16 & 17 mm 

(medium) 18 & 19 large (adult) 20 mm in 

glass... 45.00 
Otto Barkan Surgical Goniotomy Li ens 

small (infant) med. (child and adult) 45.00 
Otto Barkan Surgical Knife (latest model) 9.75 
Otto Barkan Operating Lamp 65.00 
Floor stand for above. . . 20.00 


Gonioscope PARSONS OPTICAL LABORATORIES, INC. 


518-20 Powell Street San Francisco 2, Calif. 
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altractive 
cosmetically 


TITMUS FUSED 
LENTICULAR CATARACT LENSES 


Titmus fused lenticular cataract single-vision and bifocal lenses 


combine excellent cosmetic appearance, highly efficient optical 


performance and traditional Titmus lens quality. Bifocals feature 


a large 34 mm Barium overlay and 22 mm Barium segment. 
Made in White and Velvet-Lite A and B Shade ultra-violet absorp- 


tion for greater patient comfort. 


LITERATURE AND A NEW LENTICULAR FINISHING CHART ARE AVAILABLE 


Vitmus OPTICAL Company, INC. 


Manufacturers of Ophthalmic Lenses + Frames + Sun Glasses + Petersburg, Virginia 


Corneoscleral Suture Forceps by John J. Sover, M. D. 


This new suture forceps has been designed to afford firm fixation 
of the cornea or sclera with a minimum amount of tissue trayma. 


The over-all length of the instrument is 70 mm. The shoft is 13 mm 
long and 1.0 mm wide, The forceps hos 1x2 angular teeth, which 
are 0.6 mm long and very strong. A stop prevents excessive over- 
lapping of the teeth, thereby limiting the bite into the tissue. The 
forceps will not hold the conjunctiva, the latter sliding free between 


the teeth. Stainiess Stee! $7.00 each. 


Available Only Through Authorized Surgical Supply Dealers. 


THE Lawlor COMPANY * 425 FOURTH AVE, NEW YORK 16, N.Y. 


NEW ORLEANS ACADEMY OF 
OPHTHALMOLOGY 


Ihe Sixth Annual Meeting of the New 
Orleans Academy of Ophthalmology will 
be held in New Orleans in the Roosevelt 
Hotel, January 3-6, 1956, featuring “Dis- 
eases and Surgery of the Lens.” The regis 
tration fee of $75 includes associate mem- 
bership in the Academy for the year 1956, 
us Well as all other features of the conven 
tion. Hotel Reservations should be made 
LARLY by writing directly to the Roose- 
velt Hotel or to 211 S. Saratoga St., New 


Orleans, La 


New Glover FRAMETAINER 


exclusive in Glover FRAME CABINETS 


Classifies 144, 96 or 48 
frames at your fingertips. 


We're glad to send 
you complete infor- 
mation on the items checked. 


[_] Glover FRAME CABINETS 
[_] Glover FITTING DESKS 


[_] Glover FRAME PANELS and TILES 
for office wall frame presentation. 


Cc) Glover Plan for Correlated Frame 
Dispensing. 


Recommended by your optical supply house. 


GLOVER LEADING DESIGNER AND 
ma MANUFACTURER OF OPTICAL 


©. BOX 4093 FRAME DISPENSING EQUIP 
AUSTIN SI, TEXAS MENT SINCE 195! 


Copyright 1955 by A. D Glover 
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tHE Cle... 


Styled in a variety 

EYES BRIDGES of tempting color 

18.20 combinations to 

18,20,22 make any little girl 
18,20,22 say, "Wow!" 


Both frames supplied in either riding bow 
or skull temples for comfort and security! 


tHe Auster... . 


Little fellows will 

call this frame 

BRIDGES "Super!" Available 
18,20 

38 (182022 in many new color 

40. -18.20.22 combinations sure 

oor to please your boy 


patients. 


patient's sake 
prescribe an 
SOLD ONLY THROUGH YOUR PRESCRIPTION AND SUPPLY HOUSE extra pair. Established 
1923 


WARE CORP. 11-15 47th Ave., Long Island City 1, N. Y. 
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Like mom's | 
—> 
just like dad's 
‘ your 


We are one of the oldest, and most reputable wholesale opti- 


cians in the east, serving the discriminate ophthalmologist. 


An inquiry from you will bring a representative at your con- 


venience to outline our superior service plan. 


MAX ZADEK, INC. 


established 1904 
115 Fulton Street New York 38, N. Y. 


The “well-informed” patient can help you, by 
he Iping himself. For reliable information on this subjec t, 


HEART have your patients read ; 


HEALTHY HEARTS 


A collection of Hygeia articles: The War Against Heart Dis 
DISEASE eases Still Rages, Hearts in the Breaking, Preventing Heart 
Attacks, Heart Diseases of Middle Lite 


20 pages, 20) cents 


STROKE 


In relation to overweight, hardening of the arteries, high blood 


AN INAISCHIMINALE blood diabetes 


& pages, 15 cents 


killer, HEART ATTACK 


Covering types of attacks, symptoms, relief and heart diseases 
by Walter Modell 


12 pages, 15 cents 


touching 


A KITCHEN FOR THE “TAKE-IT-EASY" COOK 
Designed for the cardiac housewife, but the work-saving ide 


can be applied in any kitchen. Illustrated 
the young Anna May Wil 


16 pages, 20 cents 


Or ol, dl WRITE TO: 


BUREAU OF HEALTH EDUCATION 


AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN - CHICAGO 10 
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THE NEW Roodenstock eve-ReFRACTOMETER 


Excellent for the objective determination of refractions 
of the human eye, the Rodenstock eye-refractometer 
permits instantaneous readings of spherical and cy- 
lindrical refractions including inclination of the axis. 
Enables you to diagnose objectively problem cases like 
children, illiterates, cases of pin hole pupils, as size of 
pupil has no effect on efficiency. Eliminates time con- 
suming basic diagnosis so tiring to the patient. Par- 
ticularly helpful in difficult cases of strong astigmatism 
and sensitive or nervous patients. This instrument 
stimulates the patient’s confidence in the doctor as well 
as self-confidence of the patient. Range from plus 20.D 
to minus 20.D. 


PERIMETER OF DR. ETIENVE 
* Modern, original conception of Perim- 


eter with Bowl of translucent plastic, 
allowing 


* Quick, easy testing of visual field 

* Maximum precision tracing of all forms 
of Scotomas 

Test Object projected from outside 
through plastic Bowl. 

¢ Intermittent luminous stimulation 

¢ A combination of five diaphragms and 
five neutral filters gives test object ex- 
actly defined photometrical character- 
istics (surface, contrast) 

. 


Projects in white, blue, 
and red colored filters 


green, yellow 


¢ Meridians and 


outside of Bowl, 


parallels engraved on 
and invisible to patient 


¢ Easy to chart, and examine the visual 
field in normal position 


Aé 
ANTON HEILMAN 
220 Main St 
Hempstead, Li, NY. 


Kindly send the following catalogues 


RODENSTOCK 
RODENSTOCK 
OMETER 
RODENSTOCK TEST 
TRIAL FRAMES 
RODENSTOCK OPHTHALMIC FRAMES 
KRAHN BINOCULAR OPHTHALMO 
SCOPE OFE 

KRAHN OPHTHALMOMETER 
KRAHIN RAPID CHANGE 
MENT TABLE WEZ 
KRAHN SCOTOMETER 
KRAHN UNIVERSAL 
THALMIC UNIT 
KLEIN'S PHOROMETER 
SARWAR DIAGNOSTIC 
PERIMETER OF DOR 
»,USCOPE THE 
OPH THALMOSCOPE 
OPERATING LOUPES 
LISTER-MORTON OPHTHALMOSCOPE 
PURVIS STREAK RETINOSCOPE 


0 EYE-REFRACTOMETER 
[ VERTEX REFRACTION 


LENS SETS AND 


BE 
INSTRU 


D 
REVOLVING OPH 


CONTACT LENS 
ETIENWNE 
NEW MEASURING 


vi 


PROFESSOR AMSLER CHARTS (TO DE 
TECT METAMORPHOPSIA, RELATIVE 
SCOTOMA) 

DIPROSE HAND SLIT LAMP AND 
FOCA ILLUMINATOR 

REXOMETER 
EYE RGICAL INSTRUMENTS 

OPTICAL PLIERS, TOOLS FOR YOUR 
DISPENSER 

NAME 
ADDRESS 
ciTy 
STATE 
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—storz——— NEW - LIGHT - POWERFUL 


r— 


Storz Aas Hand Eye Magnet 


E-6650—Eye Magnet, Atlas: complete with four tips in wooden case and sepa- 
rate rectifier with footswitch. Small size for maneuverability and ease 
of handling. The magnet weighs 4.6 lbs. The rectifier with footswitch 
weighs 8.7 lbs. The type of tip selected is dependent on the position of 
the splinter. For strongest pulling power, the large cone tip is applied. 
More effective results are obtained by stepping on the footswitch 
repeatedly to get short interrupted pull rather than a long steady pull. 


P 0 Ww e r: The strong pulling power is similar to that given by the giant magnet. 
e The absolute pulling power at the flange is 12.5 kg. or 28 lb. The ball 
jump power is 38.5 mm. The handling is not interfered with by strong 

directional pulls. 


Advantages... Small size—Light weight—POWER! — POWER! — POWER! 


Made for 110 volt, 60 cycle, alternating current. If other current or 
voltage is desired, please specify. Uses 150 watts. Developed and 


tested at the University Eye Clinic in Kiel. 
Complete—$149.50 


E-6654 Magnet Tip, Intra-ocular, BONACCOLTO: 
small. $3.75 


E-6655 Magnet Tip, Intra-ocular, BONACCOLTO: 

large. $3.75 

Storz Instruments are 

available trom Storz sales 

men only. We do not dis- 

tribute under any other 
name or trademark 


The tips not included with magnet. Please 
order separately. 


Order directly [rom 


IJustriument 


4570 Audubon Ave. St. Louis 10, Mo. 
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Disposable, transparent Ice plastic tubes 


with dropper nozzle and replaceable Cap. 


NON-FLAKING Sterile - Fully Potent 
UREA CAP 
TO KEEP DUST Hermetically Sealed 


OFF NOZZLE ‘ 
Controlled Dropping 


BLIND TIP FOR 


HERMABTIC SEALING Salvageable Remainder 


TRANSPARENT WALL Light - Unbreakable 


AS AN EXTRA CHECK 
AGAINST POSSIBLE 
FOREIGN BODY 
CONTAMINATION 


Space Saving 


For Operating Room 


Hand Bag 
=>— AIRTIGHT SEAL Treatment Stand 


Packaging - Boxes of 10 and 25. 


Atropine | Tetracaine '/2 Fluorescein 2°, others. 
Send for {ree ampl box oO} Dropperett 


THE ISO-SOL CO., INC., BROOKLYN 17, N. Y. 


New! 

: 

x 


Pat. No. 530108 


Perspex lined lead shells in the form of a contact lens afford the 
eye complete protection when treating parts very close to the eye 
with X-rays or rays from radio-active substances. By drilling a 
small hole in the shell it ts even possible to carry out localised 
treatment of a lesion on the sclerotic without exposing the cornea 
and other parts of the sclerotic to the harmful effects of the 
radiations. The set of lead shells illustrated comprises six sizes for 


both right and left eyes. Smaller cases and single shells are also 


available. Price, complete in case — $97.30. 
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of England 63 WIGMORE STREET, LONDON, W.1 
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TEMPLES 


on 
ART-RIM 


Here is a “‘natural’’—the smart, 
mannish front of the Art-Rim Townsman 
combined with this new extra wide 
temple. At present available in the 


three most popular colors. 


COLORS: 


Briartone 
Demi-Blonde 
Black and White 


Lengths to Bend: 4, 4), 4% 


= 


Also available on all Art-Craft 
frames with the 5 barrel hinge, in 


matching colors listed below 
Briartone, Demi-Blonde, Black and 
White, Bronze, and Mocha available 
6.5 mM. diff. on Art-Rim leading Lady 
EYE A B ‘ Briartone and Demi-Blonde avail- 
BRIDGE able on leading lady All Zyl 


36.5 20-22-24 | / Mocha, Black and White, Cadet 
38.5 20-22-24 ‘ Bive, and Wine available on Clar- 
40.5 | 20-22-24 : bridge and Magicolor leading Lady 
42.5 | 20-22-24 


43-4+-20—63 PD. 


+ MANUFACTURER 


ART-CRAFT 


OPTICAL CO., INC. 
ROCHESTER N. Y. 
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CRAFT OPTICAL OF WEW YORK CITY, INC. ART CRAFT OPTICAL-SOUTHEAST, INC. CRAFT OPTICAL MIDDLE ATLANTIC, INC 
CRAPT OPTICAL OF PHILADELPHIA, ART CRAFT OPTICAL WEST COAST, INC ART CRAFT OPTICAL SOUTHWEST, INC 
ART CRAFT OPTICAL OF CHICAGO, INC ART CRAFT OPTICAL OF THE SOUTH, IWC. ART CRAFT OPTICAL OF CANADA, LTO) 
ART CRAFT OPTICAL OF NEW ENGLAND, INC CRAFT OPTICAL NORTH CENTRAL, INC ART CRAFT OPTICAL INTERAMERICANA, (NC 
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PATTERN BEAUTY BEYOND IMAGINATION 


DIMENSION 


KONO MANUFACTURING 
Woodside N 
KONO SALES 
Woodside, N. Y 


material in four Dimensions 


One deep glow of color emerges as hand-set stripes... 


moving through dimensions of translucence or opaqueness. 


New depths of color and pattern never before achieved! 


IN NOBEL FRAMES FOR MEN. COLORS...40-0& 40-S 


INC 


co 


INC 


KONO OF CALIFORNIA, INC KONO OF THE SOUTH, INC 
os Angeles. Calif Charleston, $ Atlanta, Go 
KONO OF ILLINOIS, INC KONO OF OHIO, INC 


Chicago Columbus, Ohio 


Contact your Konoptic distributor for further information. 
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